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SPECIAL SUHMABT. 

A. Means of incitement to the Study qf Nature . . pp. 370-872 

I. Poetic delineation of nature. The principal results of obser- 
vation referring to a purely objective mode of treating a scientific 
description of nature, have already been treated of in the picture of 
nature ; we now, therefore, proceed to consider the reflexion of the 
image conveyed by the external senses to the feelings and a poetically 
framed imagination. The mode of feeling appertaining to the Greeks 
and Bomans. On the reproach advanced against these nations of 
having entertained a less vivid sentiment for nature. The expression 
of such a sentiment is more rare amongst them, solely in consequence 
of natural descriptions being used as mere accessories in the great forms 
of lyric and epic poetry, and all things being brought in tibie ancient 
Hellenic forms of art within the sphere of humanity, and being made 
subservient to it. Paeans to Spring, Homer, Hesiod. Tragic authors : 
fragments of a lost work of Aristotle. Bucolic poetry, Nonnns, Antho- 
logy, p. 379. Bomans : Lucretius, Virgil, Ovid, Lucan, Lucilius the 
younger. A subsequent period, in which the poetic element appears only 
as an incidental adornment of thought ; the Mosella, a poem of Ausonius. 
Roman prose writers ; Cicero in his letters, Tacitus, Pliny. Description 
of Roman villas — pi 389. Changes in the mode of feeling and in their 
representation produced by the diffusion of Christiamty and by an 
anchorite life. Minucius Felix in Octavius. Passages taken from th& 
writings of the fathers of the Church * Basil the Great in the wilderness 
on the Armenian river Iris, Gregory Nyssa, Chrysostom. Melan- 
choly and sentimental tone of feeling — pp. 393-396. Influence of the 
difference of races manifested in the different tone of feeling pervading 
the natural descriptions of the nations of Hellenic, Italian, Korth Ger- 
manic, Semitic, Persian, and Indian descent. The florid poetic litera- 
ture of the three last-named races shows that the animated feeling for 
nature evinced by the North Germanic races is not alone to be ascribed 
to a long deprivation of all enjoyment of nature through a protracted 
i^-inter. The opinions of Jacob and Wilhelm Grimm on the chivalric 
poetry of the Minnesingers and of the German animal epos; Celto- 
Irish descriptions of nature — p. 402. East and west Arian nations 
(Indians and Persians). The Ramayana and Mahabharata ; Sakuntala 
and Ealidasa's Messenger of Clouds. Persian literature in the Iranian 
highlands does not ascend beyond the period of the Sassanidse — 
p. 407. (A fragment of Theodor GoldstUcker.) Finnish epic and 
30K^ collected by Elias Li^nnrot from the lips of the Karelians — 
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p. 411. AramaBic nations : natural poeti^ of ihe Hebrews in which 
we traee the reflection of Monotheism — pp. 411-415. Ancient Arabic 
poetry. Descriptions in Antar of the Bedoain life in the desert De- 
scriptions of nature in Amrul Kais — p. 416. After the downfall of the 
AramseiC; Greek, and Boman power, there appears Dante Alighieri, 
whose poetic creations breathe from time to time the deepest sentiment 
of admiration for the terrestrial life of nature. Petrarch, Bojardo and 
Yittoria Colonna. The uEtna dialogua and the picturesque delinea- 
tion of the luxuriant yegetation of the new world in the fJistorim 
VenetcB of Bembo. Christopher Columbus — ^p. 421. Camoens' Lusiad 
— p. 424. Spanish poetry: the Araucana of Don Alonso de Ercilla. 
Fray Luis de Leon and Calderon, with the remarks on the same of 
Lndwig Tieck. Shakspeare, Milton, Thomson — ^p. 4S0. French prose 
writers: Rousseau, Buffon, Bemardin de St. Pierre and Chateaubriand 
— ^pp. 481-434. Keyiew of the narratives of the older travellers of 
tlie Middle Ages, John Mandeville, Hans Schiltberger, and Bemhard 
Ton Breitenbach; contrast with modem travellers. Cook's compa- 
nion George Foster — ^p. 437. The blame sometimes justly applied to 
descriptive poetry as on independent form does not refer to the attempt 
.either to give a picture of distant zones visited by the writer, or 
to convey to others by the force of applicable words an image of the 
results yielded by a direct contemplation of nature. All parts of the 
vast sphere of creation, from the equator to the frigid zones, are endowed 
with the happy power of exercising a vivid impression on the human 
mind, 489. 

II. Landscape painting in its animating influence on the study of 
nature. — In classical antiquity, in accordance with the respective mental 
direction of difierent nations, landscape painting and the poetic delinea- 
tion of a particular region, were neither of them independent objects of 
art. The elder Philostratus. Scenography. Ludius. Evidences of 
landscape painting amongst the Indians in the brilliant period of Yi- 
kramaditya. Herculaneum and Pompeii. Painting amongst Christians, 
from Constantino the Great to the beginning of the Middle Ages ; of 
landscape painting in the historical pictures of the brothers Yan Eyck. 
The seventeenth century the most brilliant epoch of landscape painting. 
Miniatures on manuscripts — p. 444. Development of the elements 
of painting. (Claude Lorraine, Ruysdael, Gaspard and Nicholas Poussin, 
Everdingen, Hobbima^ and Cuyp.) Subsequent striving to give natural 
fcrnthfulness to the representation of vegetable forms. Representation 
of tropical vegetation. Franz Post, the companion of Prince Maurice 
of Nassau. Eckhont. Requirement for a representation of the phy- 
siognomy of nature. The great and still imperfectly completed cos- 
mical event of the independence of Spanish and Portuguese America^ 
and the foundation of constitutional fineedom in regions of the chain of 
Cordilleras between the tropics, where there are populous cities situated 
at an elevation of 14,000 feet above the level of the sea, together with 
the increasing civilisation of India, New Holland, the Sandwich Islands, 
and Southern Africa, will undoubtedly impart a new impulse and a 
more exalted character to landscape painting; no less than to meteoro* 
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logy and descriptiye geography. Importance and application of Barker's 
panoramas. The conception of the unity of nature and the feeling of 
the harmonious accord pervading the Cosmos will increase in force 
amongst men in proportion to Uie multiplication of the means for 
representing all natural phenomena in delineating pictures. 

III. CuUivcUum of exotic /omu, — Impression of the physiognomy of 
vegetable forms, as &r as plantations are capable of producing such an 
impression. Landscape gardening. Earliest plantation of parks in 
Central and Southern Asia. Trees and groves sacred to the Gods— 'p. 462. 
The gardens of the nations of Eastern Asia. Chinese gardens under 
the victorious dynasty of Han. Poem on a garden by the Chinese states- 
man, See-ma-kuang, at the close of the 11th century. Prescripts of 
laen-tscheu. Poem of the Emperor Kien-iong, descriptive of nature. 
Influence of the connection of Buddhist monastic establishments on the 
distribution of beautiful characteristic vegetable forms — ^p. 465. 

B. History of the Physical Contemplation of the Universe. — The 
histoiy of the recognition of the universe is wholly different from 
the history of the natural sciences, as given in our elementuy works on 
phydcs, and on the morphology of plants and animals. This is the histoiy 
of our conception of the unity of phenomena, and of the reciprocal con- 
nection existing amongst the natural forces of the universe. Mode of 
treating a history of the Cosmos : a. The independent efforts of reason 
to gain a knowledge of natural laws : b. Cosmical events which have 
suddenly enlarged the horizon of observation : c. The invention of new 
means of sensuous perception. Languages. Pointa of radiation from 
which civilisation haa been diffused. Primitive physics and the natural 
science of barbarous nations obscured by dvilisation — ^p. 480. 

Principal momenta of a History of a Physical Contempldtion of the 
Universe. 

I. The basin qfthe Mediterranean the starting point of the attempts 
1o extend the idea of the Cosmos. Sub-divisions in the form of the 
baedn. Importance of the form of the Arabian Gulf. Intersection of 
two geognostic systems of elevation from K.E. to S.W., and from S.S. B. 
to N.N.W. Importance of ^e latter direction of the lines of inter- 
Sftction considered with reference to general international intercoorae. 
Ancient civilisation of the nations dwelling roimd the Mediterranean. 
The valley of the Nile, the ancient and modem kingdom of the Egyptians. 
The Phoenicians, a race who fovoured general intercourse, were the 
means of diffiiong alphabetical writing (Phoenician signs), coins as 
medium of currency, and the original Babylonian weights and measures. 
The science of numbers, arithmetic. The art of navigating by nig^ht^ 
West African colonieS'^p. 492.- 

Pelasgian Tyrrhenians and Etruscans (Basense). Peculiar tendency 
of the Etrurian races to maintain an intimate communion with natural 
forces; the fulguratores and aquileges — p. 504. 

Other anciently civilised races dwelling around the Mediterranean. 
Traces of cultivation in the East, under the Phrygians and Lyciai)B; 
and in th« West under the Turduli and the Turdetani. Dawn of 
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Helloiic power. Western Asia the great thorongh&re of nationt 
•migrating from the East; the iBgean island-world the connecting 
link between Greece and the far East. Beyond the 48th degree of 
latitude, Europe and Asia are fused together as it were by flat steppes. 
Fherecydes of Syros, and Herodotus considered the whole of North 
Scythian Asia as appertaining to Sarmatian Europe. Maritime power, 
and Doric and Ionic habits of life transmitted to the oolonial citiei^ 
Advance towards the east, to the Euzine and Colchis; first acquaintance 
with the western shore of the Caspian sea» confounded according to 
Hecatseus with the encircling eastern ocean. Inland trade and barter 
carried on by the chain of Scytho-scolotic races with the Argippseans, 
Issedones, and the Arismaspes, rich in gold. Meteorological myth of 
the Hyperboreans. Opening of the port of Qadeira towards the west, 
which had long been closed to the Greeks. Navigation of CoIsbub of 
Samoa. A glance into the boundless ; an unceasing striving for the far 
distant; accurate knowledge of the great natural phenomenon of the 
periodic swelling of the sea — ^p. 517. 

n. Campaigns of the Macedonians under Alexander the OreeU, and 
the long-enduring influence of the Bacbian empire, — With the exception 
of the one great event of the discovery and opening of tropical America 
eighteen and a-half centuries later, there was no other period in which 
a richer field of natural views, and a more abundant mass of. materials 
for the foundations of cosmical knowledge, and of comparative ethnolo- 
gical study were presented at once to one single portion of the human 
race. The use of these materials, and the intellectual elaboration of 
matter, are facilitated and rendered of more importance by the direction 
imparted by the Stagirite to empirical investigation, philosophical 
speculation, and to the strict definitions of a language of science. The 
Macedonian expedition was, in the strictest sense of the word, a scien* 
tific expedition. Callisthenes of Olynthus, the pupil of Aristotle, and 
fitiend of Theophrastes. The knowledge of the heavens, and of the earth 
and its products, was considerably increased by intercourse with Babylon, 
and by the observations that had been made by the dissolved Chaldean 
order of priests — p. 535. 

III. Increase of the contemplaiion of the universe under the Ptolemies, 
— Grecian Egypt enjoyed the advantage of political unity, whilst its 
geographical position, and the entrance to the Arabian Gulf, brought 
tl^e profitable traffic of the Indian Ocean within a few miles of the south- 
eastern shores of the Mediterranean. The kingdom of the Seleucidee 
did not enjoy the advantages of a maritime trade, and was frequently 
shaken by the conflicting nationality of the difierent Satrapies. Active 
traflic on rivers and caravan tracks with the elevated plateaux of the 
Seres, north of the TJttara-Kuru and the valley of the Oxus. Knowledge 
of monsoons. Re-opening of the canal connecting the Bed Sea with the 
Nile above Bubastus. History of this water route. Scientific insti- 
tutions under the protection of the Lagides; the Alexandrian Museum, 
and two collections of books in BnicMum and at Bhakotis. Peculiar 
direction of these studies. A happy generalisation of views manifests 
'tself, associated with an industrious accumulation of materials. Era- 
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tostlienee of Cyrene. The first attempt of the Greeks, based on iiiq>ef- 
fect data of the Bematists, to measure a degree between Syene lUid 
Alexandria. Simultaneous advance of science in pure mathematics, 
mechanics and astronomy. Aristyllus and Timochares. Views enter- 
tained regarding the structure of the uniyerse by Aristarchus of Samoi^ 
and Seleucus of Babylon or of Erythraea. Hipparchus, the founder of 
scientific astronomy, and the greatest independent astronomical observer 
of antiquity. Euclid. ApoUonius of Pei^ga, and Archimedes — ^p. 546. 

IV. Influence of the universal dominion of (he Romans and of their 
empire on the extension of -cosmical views. — Considering the diversity 
in the configuration of the soil, the variety of the organic products, 
the distant expeditions to the Amber lands, and under ^lius Gallus to 
Arabia, and the peace which the Romans long enjoyed, under the monarchy 
of the Caesars they might, indeed, duringfour centuries, have afforded more 
animated support to the pursuit of natural science; but with the Roman 
national spirit perished social mobility, publicity, and the maintenance 
of individuality— ^the main supports of free institutions for the further- 
ance of intellectual development In this long period, the only observers 
of nature that present themselves to our notice are Dioscorides, the 
Cilician, and Galen of Pergamus. Claudius Ptolemy made the first 
advance in an important branch of mathematical physics, and in the 
Rtudy of optics, based on experiments. Material advantages of the 
extension of inland trade to the interior of Asia, and the navigation of 
Myos Hormos to India. Under Vespasian and Domitian, in the time 
of the dynasty of Han, a Chinese army penetrates as far as the eastern 
shores of the Caspian Sea. The direction of the stream of migration ia 
Asia is from east to west, whilst in the new continent it inclines from 
north to south. Asiatic migrations begin, a century and a-half before 
our era, with the inroads of the Hiungnu, a Turkish race, on the fiur- 
haired, blue-eyed, probably Indo-germanic race of the Yueti and Uson, 
near the Chinese wall. Roman ambassadors are sent under Marcus 
Aurelius to the Chinese Court by way of Tonkin. The Emperor Clau- 
dius received an embassy of the Rashias of Ceylon. The great Indian 
Mathematicians Warahamihira, Brahmagupta, and probably also Aiya- 
bhatta, lived at more recent periods than those we are considering; but 
the elements of knowledge, which had been earlier discovered in India 
in wholly independent and separate paths, may, before the time of 
Diophantus, have been in part conveyed to the west by means of the 
extensive universal commerce carried on under the Lagides and the 
Caesars. The influence of these widely difiiised commercial relations is 
manifested in the colossal geographical works of Strabo and Ptolemy. 
The geographical nomenclature of the latter writer has recently, by a 
carefril study of the Indian languages and of the history of the west 
Iranian Zend, been recognised as a historical memorial of these remote 
commercial relations. Stupendous attempt made by Pliny to give a 
description of the universe ; the characteristics of his encyclopaedia of 
nature and art. Whilst the long-enduring influence of the Roman 
dominion manifested itself in the history of the contemplation of the 
universe as an element of union and fusion, it was reserved for the dif- 
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huAim of Christianity (when that form of faith was, from political 
motiyes, forcibly raised to be the religion of the State of Byzantium) to 
aid in awakening an idea of the unity of the human race, and by 
de^^rees to give to that idea its proper value amid the miserable dissen* 
sions of religious parties — p. 568. 

V. Irruption of Hie Arabs. — Effect of a foreign element on the process 
of deyeiopment of European civilisation. The Arabs a Semitic primi- 
tive race susceptible of cultivation, in part dispel the barbarism which 
for two hundred years had covered Eu ope, which had been shaken by 
national convulsions; they not only maintain ancient civilisation, but 
extend it and open new paths to natural investigation. Geographical 
figure of the Arabian peninsula. Products of Hadramaut, Yemen and 
Oman. Mountain chains of Dschebel-Akhdar, and Asyr. Gerrha, 
the ancient emporium for Indian wares, opposite to the Fhcenician settle- 
ments of Aradus and Tylus. The nor^em portion of the peninsuk was 
brought into animated relations of contact with other cultivated states 
by means of the spread of Arabian races in the Syro-Palestinian frontier 
mountainous districts and the lands of the Euphrates. Pre-existing 
indigenous civilisation. Ancient participation in the general commerce 
of-the universe. Hostile advances to the west and to the east. Hyksos 
and AriaBus, Prince of the Hymyarites, the allies of Minus on the Tigris. 
Peculiar character of the nomadic life of the Arabs, together with their 
caravan tracks and their populous cities — ^pp. 569-578. Influence of the 
Kestorians, Syrians, and of the pharmaceutico-medicinal school at 
Edessa. Taste for intercourse with nature and her forces. The Arabs 
were the actual founders of the physical and chemical sciences. The 
science of medicine. Scientific institutions in the brilliant epoch of Al- 
Mansnr, Harun Al-Raschid, Mamun, and Motasem. Scientific intercourse 
with India. Employment made of the Tscharaka and the Susruta, and 
of the ancient technical arts of the Sgyptains. Botanical gardens at 
Cordova under the Caliph Abdurrahman, the poet — pp. 578-689. Efforts 
made at independent astronomical observations and Uie improvement in 
instruments. Ebn Junis employs the pendulum as a measure of time. 
The work of AUiazen on the refi^ction of rays. Indian planetary tables. 
The disturbanco in the moon's longitude recognised by Abid Wefa. 
Astronomical Congress of Toledo, to which Alfonso of Castille invited 
Babbis and Anvbs. Observatory at Meragha, of Ulugh Beig, the 
descendant of Timur, at Samarkand and its infiuence. Measurement 
of a degree in the plain between Tadmor and Rakka. — The Algebni of 
the Arabs has originated from two currents, Indian and Greek, which 
long flowed ind(pendently of one another. Mohammed Ben Musa, the 
Chowarezmier. Diophantus, first translated into Arabic at the dose of the 
tenth century, by Abul Wefa Buzjani. — By the same path which brought 
to the Arabs the knowledge of Indian Algebra, they likewise obtained 
in Persia and on the Euphrates the Indian numerals and the knowledge 
of the ingenious device of Position, or the employment of the value of 
position. They transmitted this custom to the Revenue officers in 
Northern Africa, opposite to the coasts of Sicily. The probability that 
iLe Christians of the West were acquainted with Indian numerals earlier 
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than the Arabs, and that they were acquainted, under the name of th* 
system of the Abacus, with the employment of nine ciphers acoording 
to their position-value. The value of position was known in the 
Snanpan, derived from the interior of A^ s» well as in the Tuscan 
Abacus. «Would a permanent dominion of the Arabs, taking into 
account their almost exclusive predilection for the scientific (natural, 
descriptive, physical, and astronomical,) results of Greek investigation 
have been beneficial to a general and free mental cultivation, and to the 
creative power of art) — pp. 690-600. 

VI. Periodofike great Oceanic Discavertea — ^America and the Pacific. 
Bvents and extension of scientific knowledge which prepared the way 
for great geographical discoveries. As the acquaintance of the nations 
of Europe with the western portion of the globe constitutes the main 
object of this section, it is absolutely necessaiy to divide in an incontea- 
tible manner the first discovery of America in its northern and temperate 
zone by the Northmen, from the rediscovery of the same continent in its 
Iropicid regions. While the Caliphate of Bagdad flourished under the 
Abbassides, America was discovered and investigated to the 41 4** north 
latitude by Leif, the son of Erik the Red. The Faroe Islands and Ice- 
land, accidentally discovered by Naddod, must be regarded as interme- 
diate stations, and as starting points for the expeditions to the Scan- 
dinavian portions of America. The eastern coasts of Greenland in 
Scoresby's Land (Svalbord), the eastern coasts of Baffin's Bay to 72"* 55', 
and the entrance of Lancaster Sound and BarroVs Straits, were all 
visited — Earlier (1) Irish discoveries. The White Men's Land between 
Virginia and Florida. — Whether previously to Naddod and Ingolf a 
colonisation of Iceland, this island was inhabited by Irish (west-men 
from American Great Ireland), or by Irish missionaries {Papar, the 
Olerici of Dicuil), driven by the Northmen from the Faroe Islands 1 
The national treasures of the most ancient records of Northern Europe, 
endangered by disturbances at home, were transferred to Iceland, which 
three and a half centuries earlier enjoyed a free social constitution, 
and were there preserved to future ages. We are acquainted with 
the commercial relations existing between Greenland and New Scot- 
land (the American Markland) up to 1847 ; but as Greenland had lost 
its republican constitution as early as 1261, and, as a crown-fief of 
Norway, had been interdicted from holding intercourse with strangers, 
and therefoA also with Iceland, it is not surprising that Columbus, 
when he visited Iceland in 1477, should have obtained no tidings of 
the new continent situated to the west. Commercial relations exist'jd 
however as late as 1484 between the Norwegian port of Bergen and 
Greenland — pp. 601-612. 

Widely different in a cosmical point of view from the isolated and 
barren event of the first discovery of the new continent by the North- 
men, was its re-discovery in its tropical regions by Christopher Colum- 
bus, although that navigator seeking a shorter route to Eastern Asia 
had not the object of discovering a new continent, and like Amerigo 
Vespucci, believed to the time of his death that he had simply reached 
the eastern shores of Asia. The influence exercised by the nautical 
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di0u)vcrie8 of the close of the fifteenth and the beginning of tbe AX' 
teenth centuiy on the rich abundance of the ideal world, cannot be 
thoroughly understood until we have thrown a glance on the ages which 
separate Columbus from the blooming period of cultivation under the 
Arabs. — That which gave to the age of Columbus the peculiar character 
<^ an uninterrupted and successful striving for an extended knowledge 
of the earth, was the appearance of a small number of daring minds 
(Albertus Magnus, Soger Bacon, Duns Scotus, and William of Occam), 
who incited to independent thought and to the investigation of sepa^ 
rate natural phenomena ; .the revived acquaintance with the works of 
Greek literature ; the invention of the art of printing; the minsionaiy 
embassies to the Mogul Princes, and the mercantile travels to Eastern 
Ada and South India (Marco Polo, Mandevllle, and Nicolo de'Conti) ; 
the improvement of navigation ; and the use of the mariner^s compass or 
the knowledge of the north and south pointing of the magnetic needle, 
which we owe to the Chinese through the Arabs — ^pp. 613-629. Early 
expeditions of the Catalans to the western shores of Tropical A&ica; dis-^ 
coyery of the Azores; general atlas of Picigano of 1867. Relations 
of Columbus to Toscanelli and Martin Alonso Pinzon. The more 
recently known chart of Juan de la Cosa. The South Pacific and its 
islands— pp. 629-650. Discovery of the magnetic line of no variation 
in the Atlantic Ocean. Inflection observed in the Isothermal lines 
a hundred nautical miles to the west of the Azores. A physical 
line of demarcation is converted into a political one ; the line of de« 
marcation of Pope Alexander YL of l^e 4th of May, 1493. Know- 
ledge of th** distribution of heat ; the line of perpetual snow is recog* 
niaed as a function of geographical latitude. Movement of the waters 
in the Atlantic Ocean. Great beds of sea-weed—pp. 650-663. Extended 
view into the world of space; an acquaintance with the store of the 
southern sky; more a sensuous than a scientific knowledge. Improie- 
ment in the method of determining the ship's place; the political 
requirement for establishing the position of the papal line of demarcation 
increased the endeavour to discover practical methods for determining 
longitude. The discovery and first colonisation of America, and the 
voyage to the East Indies round the Cape of Good Hope coincide with 
the highest perfection of art, and with the attainment of intellectual 
freedom by means of religious reform, the forerunner of great political 
convulsions. The daring enterprise of the Genoese seaman is the first 
link in the immeasurable chain of mysterious events. Accident, and 
not the deceit or intrigues of Amerigo Yespucci deprived the continent 
of America of the name of Columbus. Influence of the new world on 
political institutions, and on the ideas and inclinations of the people 
of the old continent — pp. 664-680. 

VII. Period of great discoveries in Hie regions of space, — The applica- 
tion of the telescope — A more correct view of the structure of the Lni- 
Terse prepared the way for these discoveries. Nicholas Copernicus wiw 
engaged in making observations with the astronomer Brudzewski at 
Cracow when Columbus discovered America. Ideal connection between 
Uie sfxteen^ and seventeenth centuries by Peurbach and B^iomontanus 
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Copernicus never advanced his system of the universe as an hypotlieidSy 
but as incontrovertible truth — ^pp. 681-694. Kepler and the empirical 
planetary laws which he discovered — pp. 694-699. Invention of the 
telescope ; Hans Lippershey, Jacob Adri&ansz (Metius), and Zacharia^ 
jansen. The first fruits of telescopic vision : mountains of the moon : 
clusters of stars and the milky way ; the four satellites of Jupiter ; the 
triple configuration of Saturn ; the crescent form of Venus ; solar spots ; 
and the period of rotation of the sun. The discovery of the small system 
of Jupiter indicates a memorable epoch in the fate and sound foundation 
of astronomy. The discovery of Jupiter's satellites gave rise to the 
discovery of the velocity of light, and the recognition of this velocity led 
to an explanation of the abberration-ellipse of the fixed stars — the 
perceptive evidence of the translator^ movement of the earth. To the 
discoveries of Galileo, Simon Marius, and Johann f abricius, followed 
the discovery of Saturn's satellites by Huygens and Oassini, of the 
zodiacal light as a revolving isolated nebulous ring by Childrey, of the 
variation in brilliancy of the light of the fixed stars by David Fabricius, 
Johann Bayer, and Holwarda. A nebula devoid of stars in Andromeda 
described by Simcn Marius— pp. 699-714. While the seventeenth 
century owed at its commencement its main brilliancy to the sudden 
extension of the knowledge of the regions of space afforded by Galileo 
and Kepler, and at its close to the advance made in pure mathematical 
science by Newton and Leibnitz, the most important of the physical 
problems of the processes of light, heat and magnetism, likewise 
experienced a beneficial progress during this great age. Double refrac- 
tion and polarisation ; traces of the knowledge of the interference of 
light in Grimaldi and Hooke. William Gilbert separates magnetism 
fiSm electricity. Knowledge of the periodical advance of lines without 
variation. Halley*s early conjecture that the polar light (the phos- 
phoresc^ice of the earth) is a magnetic phenomenon. Galileo's ther- 
moscope and its employment for a series of regular diurnal observa- 
tions at stations of different elevation. Eesearches into the radiation of 
heat. Toricellian tubes and measurements of altitude by the position of 
the mercury in them. Knowledge of aerial currents and the influence 
of the earth's rotation on them. Law of rotation of the winds con- 
jectured by Bacon. Happy but short-lived influence of the Academica 
del Cimento on the establidiment of mathematical natural philosophy as 
based on experiment. Attempts to measure the humidity of the atmos- 
phere ; condensation hygrometer. The electric process; telluric elec- 
tricity ; Otto von Guerike sees, for the first time, light in induced elec- 
tricity. Beginnings of pneumatic chemistry; observed increase of 
weight in metals from oxidation; Cardanus and Jean Bey, Hooks and 
Mayow. Ideas on the fundamental part of the atmosphere {spiritv* 
nitrcHiereus) which enters into all metallic calxes, and is necessary to 
pll the processes of combustion, and the respiration of animals. Influ- 
mce of physical and chemical knowledge on the development of geognosy 
INicolaus Steno, Scilla, Lister) ; the elevation of the sea's bottom and of 
iittoral districts. In the greatest of all geognostic phenomena — the 
ttathoroatical figure of the earth — we see perceptibly reflected all th« 
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eonditions of « primitive age, or in other words, the primitive fluid state 
of the retatiiig mass and its consolidation into a terrestrial spheroid. 
Measurements of degrees and pendulum experiments in different lati- 
tudes. Compression. The figure of the earth was known to Newton on 
theoretical grounds, and the force discovered, of the operation of 
which the laws of Kepler are a necessary consequence. The discovery 
of -such a force, whose existence is developed in Newton's imperishable 
work Prineipiaf was nearly simultaneous with the opening of new 
paths to mathematical discovery by the invention of the infinitesimal 
calculus — pp. 714-737. 

VIII. Retrospect, mvItipHcUf/, and intimate connection existing 
among Hie scientific efforts of modem ^tmes.— Retrospect of the principal 
momenta in the history of cosmical contemplation connected with great 
events. The multiplicity of the links of connection among the different 
branches of science in the present day increases the difficulty of separa- 
ting and limiting the individual portions— Intellectual activity hence- 
forth produces great results almost without any external incitement, 
and by ite own internal power manifested in every direction. The 
history x>f the physical sciences gradually fuses into ^t of the idea of 
UiiiyexBal Nature— pp. 738-741. 
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INCITEMENTS TO THE STUDY OF NATURE. 

THE IMAGE EEFLECTED BY THE EXTEKXAL WORLD ON TH« 

IMAGINATION. POETIC DESCRIPTION OP NATUKE.— 

LANDSCAPE PAINTING. THE CULTIVATION OP EXOTIC 

PLANTS, WHICH CHARACTERISE THE VEGETABLE PHYSI- 
OGNOMY OP THE VAB10T7S PARTS OP THE EARTH^H 
SURPACE. 

We are now about to proceed from the sphere of objects to 
that of sensations. The main results of observation which, 
stripped of all the extraneous charms of fancy, belong to the 
purely objective domain of a scientific delineation of nature, 
have been considered in the former part of this work in the 
mutually connected relations, by w^hich they constitute one 
sole picture of the universe. It now, therefore, remains for 
us to consider the impressions reflected by the external senses 
on the feelings, and on the poetic imagination of mankind. 
An inner world is here opened before us, but in seeking to 
penetrate its mysterious depths, we do not aspire, in turning 
over the leaves of the great book of nature, to arrive at that 
solution of its problems 'which is required by the philosophy 
of art in tracing {esthetic actions through the psychical 
powers of the mind, or thi'ough the various manifestatiorxs of 
intellectual activity, but rather to depict the contemplation of 
natural objects, as a means of exciting a pure love of nature, 
and to investigate the causes, which, especially in recent 
times, have, by the active medium of the imagination, so 
powerfully encouraged the study of nature, and the predilec* 
tion for distant travels.* The inducements which promote 
such contemplations of nature are, as I have already remarked., 
of three different kinds, namely, the aesthetic treatment of 
natural scenery by animated delineations of animal and 
vegetable foVms, constituting a very recent branch of litera* 
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ture;. landscape painting, especially where it nas caught the 
characteristic features of the animal and vegetable world ; and 
whe more widely-difl^ised cultivation of tropical floras, and the 
more strongly contrasting opposition of exotic and indigenouB 
forms. Each of these might, owing to their historical rela- 
tions, be made the object of a widely extending consideration, 
but it appears to me more in conformity with the spiiit and 
aim of this work merely to unfold a few leading ideas, in 
order to remind the reader how differently the aspect of 
nature has acted on the intellect and feelings of different 
nations at different epochs, and how, at periods characterised 
by general mental cultivation, the severer forms of science 
and the more delicate 'emanations of fancy, have reciprocally 
striven to infuse their spirit into one another. In order to 
depict nature in its exalted sublimity, we must not dwell 
exclusively on its external manifesttitions, but we must trace 
its image, reflected in tlie mind of man, at one time filling the 
dreamy land of physical myths with forms of gi'ace and 
beanty, and at another developing the noble germ of artistic 
creations. 

In limiting myself to the simple consideration of the incite- ^ 
ments to a scientific study of nature, I would not, however, ( 
omit calling attention to the fact that impressions arising 
from apparently accidental circumstances often — as is repeat- 
edly confirmed by experience — exercise so powerful an effect 
on the youthful mind as to determine the whole direction of 
a man's career through life. The child's pleasure in the form 
of countries, and of seas and lakes,* as delineated in maps; 
the desire to behold southern stars, invisible in our hemi- 
sphere ;f the representation of palms and cedars of Lebanon as 
depicted in our illustrated bibles, may all implant in the mind 
the first impulse to travel into distant countries. If I might 
be permitted to instance my own experience, and recal to 
mind the source from whence sprang my early and fixed 

* As the configuration of the countries of Italy, Sicily, and Greece, 
and of the Caspian and Ked seas. See Eclation historique du voy. aux 
Regions iquinoxicdes, t. i. p. 208. 
t Daaile, Purg. i. ^5-28. 

Goder pareva il ciel di lor fiammelle: 
"> Rijttentrional vedovo sito, 
Poi che priyato se' di mirar quelle ! 
2 B 2 
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desire to visit the land of the tropics, I should name George 
JFji-ster's Delineations of the South Sea Islands^ the pictures of 
Hodge, which represented the shores of the Ganges, and 
which I first saw at the house of Warren Hastings, in Lon- 
don, and a colossal dragon tree in an old tower of the Bota- 
nical garden at Berlin. These objects which I here instance 
by way of illustration belong to the three classes of induce- 
ments which we have already named, viz., the description of 
nature when springing from an animated impression of terres- 
trial forms: the delineative art of landscape painting; and, 
lastly, the direct objective consideration of the characteristic 
features of natural forms. The power exercised by these 
incitements is, however, limited to the sphere embraced by 
modem cidtivation, and to those individuals whose minds 
have been rendered more susceptible to such impressions by a 
peculiar disposition fostered by some special direction in 
the development of their mental activity. 



DESCRIPTION OP NATURE. THE DIFFERENCE OF FEEL- 
ING EXCITED BY THE CONTEMPIiATION OF NATURE AT 
DIFFERENT EPOCHS, AND AMONGST DIFFERENT RACES 
OF MEN. 

It has often been remarked that, although the enjoyment derived 
from the contemplation of nature was not wholly unknown to 
the ancients, the feeling was, nevertheless, much more rarely, 
and less vividly expressed than in modem times. In his 
considerations on the poetry of the sentiments, Schiller thus 
expresses himself.* "If we bear in mind the beautiful 
scenery with which the Greeks were surroimded, and remem- 
ber the opportunities possessed by a people living in so genial 
a climate, of entering into the free enjoyment of the contempla- 
tion of nature, and observe how conformable were their mode 

* See Schiller's S&mmtliche Werhe, 1826, bd. xviii. s. 231, 478, 480, 
486; Gervinus, jVeuer« G^egch, derpoeL NaivondL-LiUenUur der Deut- 
Bcken, 1840, bd. i. a. 135; Adolph Becker, in Charikles, Ih. L 8. 219. 
Compare also Eduard Mtiller, iieher 8<^hohleische NaJLuranachammg 
und die titfe Ifaturempjmdunff der Gnechen, 1842, 8. 10, 26. 
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of thought, the bent of their imaginations, and the habits of 
their lives to the simplicity of nature, which was so faithfully 
reflected in their poetic works, we cannot fail to remark with 
surprise, how few traces are to be met amongst them of 
the sentimental interest with which we, in modem times, 
attach ourselves to the individual characteristics of natural 
scenery. The Greek poet is certainly, in the highest degree, 
correct, faithftd, and circumstantial in his descriptions of 
nature, but his heart has no more share in his words than if 
he were treating of a garment, a shield, or a suit of armom*. 
Nature seems to interest his understanding more than his 
moral perceptions; he does not cling to her charms with the 
fervour and the plaintive passion of the poet of modem 
times." 

However much truth and excellence there may be in these 
remarks, they must not be extended to the whole of antiquity ; 
and I moreover consider that we take a very limited view of 
antiquity when, in contradistinction to the present time, we 
restrict the term exclusively to the Greeks and Eomans. A 
profound feeling of nature pervades the most ancient poetry 
of the Hebrews and Indians; and exists, therefore, amongst 
nations of very different descent — Semitic and Indo-Germanic. 
We can only draw conclusions regarding the feelings en- 
tertained by the ancients for nature, from those expressions 
of the sentiment which have come down to us in the remains 
of their literature, and we must, therefore, seek them with a. 
care, and judge of them with a caution proportionate to the 
infrequency of their occurrence in the grand forms of lyric 
and epic poetry. In the periods of Hellenic antiquity— the 
flowery season in the history of mankind — ^we certainly 
meet with the tenderest expressions of deep natural emotion, 
blended with the most poetic representations of human pas- 
sion, as delineating some action derived from mythical history; 
but specific descriptions of nature occur only as accessories, 
for, in Grecian art, all things are centred in the sphere of 
human life. 

The description of nature in its manifold richness of form, 
as a clistinct branch of poetic literature, was wholly unknown 
to the Greeks. The landscape appears among them merely 
as the background of the picture of which liuman figures con- 
stitute the main subject. Passions, breaking forth into 
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ftction, riveted their attention almost exclusiTely. An active 
life, spent cliiefiy in public, drew the minds of men from dwell- 
ing with enthusiastic exclusiveness on the silent workings 
of nature, and led them always to consider physical pheno- 
mena as haying reference to mankind, whether in the relations 
of external conformation or of internal development.* It 
was almost exclusively under such relations that the conside- 
ration of nature was deemed worthy of being admitted into 
the domain of poetry under the fantastic form of comparisons, 
which often present small detached pictm'es replete with 
objective truthfulness. 

At Delphi, paeans to Spring were sung,f being intended, proba- 
bly, to express the delight of man at the termination of the discom- 
forts of winter. A natural description of winter is interwoven 
(perhaps by the hand of some Ionian rhapsodist) in the 
Works and Days of Hesiod. J This poem, which is composed 
with noble simplicity, although in accordance with the rigid 
didactic form, gives instructions regarding agriculture, direc- 
tions for different kinds of trade and labour, and ethic pre- 
cepts for a blameless course of life. It is only elevated to the 
dignity of a lyric poem, when the poet clothes the miseries of 
mankind, or the exquisite mythical allegory of Epimetheus 
and Pandora in an anthropomorphic garb. In the theogony 
of Hesiod, which is composed of many ancient and dissimilar 
elements, we frequently find, as, for instance, in the enume- 
ration of the Nereides,§ natui*al descriptions of the realm of 

♦ Schnaase, GeschidUe d&r hUdenden KHatste hei den Alien, bd. iL 
1843, 8. 128-138. 

+ Plut., de E. I. apud Delphoe, c. 9. [an attempt of Plutarch's to explain 
the meaning of an inscription at the entrance of the temple of Delphi. 
—TV.] Regarding a passage of Apollonios Dyscolus of Alexandria 
(Mirab. Hist., c. 40), fsee Otfr. MUIler's last woA, Oesc^i. der griedt. 
LiUeratur, bd. i. 1845, b. 31. 

t Jlesiodi Opera et Dies, v. 502-561. Gottling, in lies. Carm. 1831 , 
p. xix.; tJlrici, Gesch. der Jiellenischen Dichtkunst, th. i. 1835, s. 337. 
Bemhardy, Grundriss der griech. Litteratur, th. ii. s. 176. According 
to the opinion of Gottfr. Hermann (Opusdda, vol. vi. p. 239) " the 
picturesque description given by Hesiod of winter, bears all the evidence 
of great antiquity." 

§ Hes. Theog., v. 233-264. The Nereid Mora (Oc2., xi 826; 7Z., 
xviii. 48), may perhaps be indicative of the phosphoric light seen on the 
Boiface of the sea, in the same manner as the same word fidipa desig- 
nates the sparkling dog-star Sirius. 
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Neptune concealed under the significant names of mythical 
characters. The Boeotian, and, indeed, all the ancient schools 
of poetry, treat only of the phenomena of the external world, 
under the personification of human forms. 

But if, as we have already remarked, natural descriptioiw, 
whether they delineate the richness and luxuriance of tropical 
vegetation, or pourtray the habits of animals, have only 
become a distinct branch of literature in the most recent 
times, this circumstance must not be regarded as a proof of 
the absence of susceptibility for the beauties of nature, where 
the perception of beauty was so intense,* nor must we sup- 
pose that the animated expression of a spirit of poetic con- 
templation was wanting to the Greeks, who have transmitted 
to lis such inimitable proofs of their creative faculty, alike in 
poetry and in sculpture. All that we are led by the tendency 
of our modem ideas to discover as deficient in this depart- 
ment of ancient literature, is rather of a negative than of a 
positive kind, being evinced less in the absence of suscepti- 
bility than in that of the urgent impulse to give expression, 
in words, to the sentiment awakened by the charms of nature. 
Directed less to the inanimate world of phenomena than to 
the realities of active life, and to the inner and spontaneous 
emotions of the mind, the earliest, and, at the same time, the 
noblest directions of the poetic spirit were epic and lyric. In 
these artificial forms, descriptions of nature can only occur as 
incidental accessories, and not as special creations of fancy. 
As the influence of antiquity gradually disappeared, and as the 
bright beauty of its blossoms faded, rhetorical figures became 
more and more diffused through descriptive and didactic 
poetry. This form of poetry, which in its earliest philosophical, 
half-sacerdotal type, was solemn, grand, and devoid of orna- 
ment — ^as we see exemplified in the poem of Empedocles On 
Jfature — by degrees lost its simplicity and earlier dignity, as 
it became more strongly marked by a rhetorical character. 

I may be permitted here to mention a few particular 
instances in illustratiQn of these general observations. In 
c^onformity with the character of the Epos, we find the most 
attractive scenes of nature introduced in the Homeric songs 
jiierely as secondary adjuncts. " The shepherd rejoices in 

-* Compare Jacobs, Leben und Kunat der Alien, bd. i., abth. i. 
CTii. 
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the stillness of night, in the purity of the sky, and in the starry 
radiance of the vault of heaven; he hears from afar the rush 
of the mountain torrent, as it pursues its fbamii^ course 
swollen with the trunks of oaks that have been borne along 
by its turbid waters."* The sublime description of the 
sylvan loneliness of Parnassus, with its sombre, thickly- 
wooded aad rocky valleys, contrasts with the joyous pictures 
of tlie many-fountained poplar groves in the Phseacian island 
of Scheria, and especially of the land of the Cyclops, " where 
meadows waving with luxuriant and suceident grass encircle 
the hiUs of impruned vines."! Pindar, in a dithyrambus in 
praise of spring, recited at Athens, sings of *' the earth 
covered with new-bom flowers, when, in the Argive Nemaea, 
the first opening shoot of the palm announces the coming of 
balmy spring." Then he sings of Etna as "the pillar of 
heaven, the fosterer of enduring snow;" but he quickly turns 
away from these terrific forms of inanimate nature, to celebrate 
Hiero of Syracuse, and the victorious combats of the Greeks 
with the mighty race of the Persians. 

We must not forget that Grecian scenery presents the 
peculiar charm of an intimate association of land and sea, of 
shores adorned with vegetation, or picturesquely girt round 
by rocks gleaming in the light of aenal tints, and of an ocean 
beautifiil in the play of the ever-changing brightness of its 
deep-toned moving waves. 

Although to other nations, sea and land, in the different 
pursuits of life to which they give rise, appeared as two sepa- 
rate spheres of nature, the Greeks— not only those who in- 
habited the islands, but also those occupying the southern 
portion of the continent — enjoyed, almost everywhere, the 
aspect of the richness and sublime grandeur imparted to the 
scenery by the contact and mutual influence of the two ele- 

♦ IlioB, viii. 555-659; iv. 452-455; xi. 115-119. Compare also the 
crowded but animated description of the animal world, which precedes 
the review of the army, ii. 468-475. 

t Od, xix. 431-445; vi.290; ix. 115-199. Compare also "the ver- 
dant overshadowing of the grove" near Calypso's grotto, " where even an 
immortal would linger with admiration, rejoicing in the beautiful view," 
V. 65-73; the breaking of the surf on the shores of the Phseacian 
Islands, v. 400-442; and the gardens of Alcinous, vii. 113-130. On 
the vernal dithyrambus of Pindar, see Bocka, Findari Opera, t. ii. 
pt. iL p. 575-679. 
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ments. How can we suppose that so intellectual and highly 
gifted a race should have remained insensible to the aspect of 
Sie forest-crowned cliffs on the deeply-indented shores of the 
Mediterranean, to the silent interchange of the influences affect- 
ing the surface of the earth, and the lower strata of the 
atmosphere at the recurrence of regular seasons and hours, 
or to the distribution of vegetable forms? How, in an ago 
when the poetic feelings were the strongest, could this 
active state of the senses have failed to manifest itself in 
ideal contemplation? The Greek regarded the vegetable 
world as standing in a manifold and mythical relation to 
heroes and to the gods, who were supposed to avenge 
every injury inflicted on the trees and plants sacred to them. 
Imagination animated vegetable forms with life, but the 
types of poetry, to which the peculiar direction of mental 
activity amongst the ancient Greeks limited them, gave only 
a partial development to the descriptions of natiural scenery. 
Occasionally, however, even in the writings of their tragic 
poets, a deep sense of the beauty of nature breaks forth 
in animated descriptions of scenery in the midst of the most 
excited passions, or the deepest tones of sadness. Thus, when 
(Edipns is approaching the grove of the Eumenides, the chorus 
sings *' the noble resting-place of the illustrious Colonos, where 
the melodious nightingale loves to tarry and pour forth its 
clear but plaintive notes." Again, it sings "the verdant 
gloom of the thickly mantling ivy, the narcissus steeped in 
heavenly dew, the golden-beaming crocus, and the hardy and 
ever fresh-sprouting olive-tree. ' '* Sophocles strives to extol his 
native Colonos, by placing the lofty form of the fated and royal 
wanderer by the brink of the sleepless waters of Cephisus, 
surrounded by soft and bright scenery. The repose of nature 
heightens the impression of pain called forth by the image of 
the noble form of the blind sufferer, the victim of mysterious 

• (Ed. Oolon., V. 668-719. Amongst delineations of scenery, indi- 
cative of a deep feeling of nature, I would here further mention, the 
description of Cithaeron in the Bacckce of Euripides, v. 1046 (Leake, 
North, Greece J vol. ii. p. 370), where the messenger ascends from the 
▼alley of Asopus, the reference to the sunrise in the valley of Delphos, 
in the Ion of Euripides, v. 82, and the gloomy picture in the Hymn 
l» Ddoe, V. 11, by Callimachus, in which the holy Delos is represented 
It Borrounded by sea-gulls, and scourged by tempestuous waveSi 
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and &ital passion. Euripides''^ also delights in picturesque 
descriptions of " the pastures of Messenia and Laeonia, which 
under an ever mild sky, are refreshed by a thousand fountains, 
and by the waters of the beautiful Pamisos." 

Bucolic poetry, which originated in the plains of Sicily, 
and popularly inclined to the dramatic, has been justly termed 
a transitional form. Its pastoral epics describe on a small 
scale human beings rather than natural scenery ; and in this 
form it appears in its greatest perfection in the writings of 
Theocritus. A soft elegiac element is peculiaar to the idyl, 
as if it had emanated from *' the longing for some lost idea,'* 
as if in the breast of mankind, a certain touch of melancholy 
was ever mingled with the deep feelings awakened by the 
aspect of nature. 

True Hellenic poetry expired with the freedom of the 
Greeks, and became descriptive, didactic, and instructive. 
Astronomy, geography, himting, and fishing, were converted 
in the time of Alexander into objects of poetic considerati(Hi, 
and often adorned with a remarkable degree of metrical 
skill. The forms and habits of animals are depicted with 
grace, and not unfrequently with such accuracy that the par- 
ticular genera or even species may be recognized by the 
classifying naturaKst of the present day. All these compo- 
sitions are, however, wholly wanting in that inner life — ^that 
inspired contemplation of nature — ^by which the external world 
becomes to the poet, almost unconsciously to himself, a sub> 
ject of his imagination. The preponderance of the descrip- 
tive element shows itself in the forty-eight cantos of the 
Dion^siaca of the Egyptian Nonnus, which are remarkable 
for liieir skilfully artistical versification. The poet dwells 
with pleasure on the delineation of great convulsions of 
nature; he makes a fire kindled by lightning on the woody- 
banks of the Hydaspes, bum up even tibe fishes in the bed of 

* AccordiHg to Strabo (lib. viii. p. 366, Casaub.), who accuses the 
tragedian of giving a geographically incorrect boundary to Elis. This 
beautiful passage of Euripides occurs in the Oreaphontes. The de- 
scription of the excellence of the district of Messenia, is intimately 
connected with the expouitiosi of its political relations, as, for instance, 
the division of the land amongst the Heraclidse. The delineation (^ 
nature is, therefore, here too, as Bockh ingenioufily remarks^ associated 
T/ith human iDteresifi. 
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tiie river; and be shows how ascendiug vapours occasion 
the meteorological processes of the stcmn and electric rain. 
AKhough capable of writing romantic poetry, Nonnus of 
Pan^^Hs is remarkably unequal in his style, being at one 
time animated and exciting, and at another tedious and 
Y€arbo»e. 

A deeper feeling for nature and a greater delicacy of sensi- 
bility is manifested in some portions of the Greek Anthology 
which has been transmitted to us in sudi various ways, and 
from such different epochs. In the graceful translation of 
Jacobs, everything that relates to animal and vegetable forms 
has been collected in one section,— these passages being small 
pictures, consisting in most cases, of mere allusions to indi- 
vidual forms. The plane-tree, which "nourishes amid its 
branches the grape swelling with juice," and which in the 
time of Dionysius the Elder, first penetrated from Asia Minor 
through the island of Diomedes^ to the shores of the Sicilian 
Anapus, is, perhaps, too often introduced ; still, on the whole, 
the aneient mind shows itself more incHned in these songs 
and epigrams, to dwell on the animal than on the vegetaWe 
world. The vernal idyl of Meleager of Gadara in CoBlo-Syria, is 
a noble and at the same time a more considerable composition.* 

On account of the i-enown attached from ancient times to 
the spot, I would not omit to mention the description of the 

* Melearjri SeUquice, ed. Manso, p. 5. Compare Jacobs, Leben und 
Kunst der Alien, bd. i. abth. i. s. xv. abth. ii. s. 150-190. Zenobettl 
believed himself to lassve been the first to discover Meleager's poem on 
Spring, in the middle of the eighteenth centuiy, {MeL Gadareni in 
Ver Jdyllion, 1759, p. 5); see Brunchii Ancd., t. iii. p. 105. There are 
two fine sylvan poems of i!ktarianos in the Anilwl. Grceca, ii. 511 and 
512. Meleager's poem contrasts well with the praise of Spring in 
the eclognes of Himerius, a sophist, who was teacher of rhetoric at 
Athens under Julian. The style, on the whole, is cold and profusely 
ornate, but in some parts, especially in the descriptive portions, this 
writer sometimes approximates closely to the modern way of considering 
nature. Hiitierii Sophistce EclogcR et DedamcUioTiea, ed. Wemsdorf, 
1790. (Oratio iii. b-6, and xxi. 5.) It seems extraordinary that the 
lovely situation of Constantinople should not have inspired the sophists 
(Orat. vii. 6-7; xvi. 3-8). The passages of Nonnus, referred to in the 
text, occur iu Dionys. ed. Petri Cunaei, 1610, lib. ii. p. 70, vi. p. 199, 
xxiii. p. 16 and 619, xxvi. p. 694. Compare also OuwaroflT, SConnua 
von Paruypolw, der Dichter, 1817, s. 3, 16, 21. 
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wooded valley of Tempe, as given by ^lian * probably in 
iniitation of some earlier notice by Dicaearchus. It is th^ 
most detailed description of natural scenery by any of the Greek 
prose writers that we possess; and although topographical, it 
is also picturesque, for the shady vale is animated by the 
Pythian procession {theoria^) " which breaks from the sacred 
laurel the atoning bough." In the later Byzantine epoch, 
about the close of the fourth century, we meet more frequently 
with descriptions of scenery interwoven in the romances of 
the Greek prose writers, as is especially manifested in the 
pastoral romance of Longus,t in which, however, the tender 
scenes taken from life greatly excel the expression of tbe sen- 
sations awakened by the aspect of nature. 

It is not my object in the present work, to extend these 
references beyond what my own special recollection of par- 
ticular forms of art may enable me to add to these general 
considerations of the poetic conception of the external world. 
I should here quit the flowery circle of Grrecian antiquity, 
if, in a work to which I have ventured to prefix the title 
of Cosmos, I could pass over in silence the description of 
nature with which lie pseudo- Aristotelian book of Cosmos, 
or. Order of the Universe^ begins. It describes " the earth as 
adorned with luxuriant vegetation, copiously watered, and (as 
the most admirable of all) inhabited by thinking beings." J 
The rhetorical colour of this rich picture of nature, so totally 
unlike the concise and purely scientific mode of treatment 
characteristic of the Stagirite, is one of the many indications 
by which it has been judged that this work on the Cosmos is 
not his composition. It may, in fact, be the production of 

♦ jEliani Var, Hist, et Froffm., lib. iii. cap. 1. p. 189, Kiihn. 
Compare A. Buttmann, QiuEst. de JDiccBarcho (Satimb., 1832, p. 32,) 
and Oeogr, gr, min., ed. Gteil, vol. ii. pp. 140-145. We observe in the 
tragic poet Chaeremon a remarkable love of nature, and especially a pre- 
dilection for flowers which has been compared by Sir William Jones to 
the sentiments evinced in the Indian poets. See Welcker, Qriechische 
Trac&dien, abth. iii. s. 1088. 

t Longi PastoraJtia (Daphnia et CUoe, ed. Seller, 1848,) lib. i. 9; iiL 
12, and iv. 1-3; pp. 92, 125, 137. Compare Yillemaine, 8ur lem 
Homane grecs, in his Manges de LUt^aMire, t. ii. pp. 485-448, wher» 
Long^ is compared with Bemardln de St. Pierre. 

t Pseudo- Aristoi, de Mundo, cap. 3, 14-20, p. 892, Bekker. 
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Apnleius,* or of Chrysipptis,f or of any other author. In 
the place of the passages relating to natural scenery which 
we cannot venture to ascribe to Aristotle, we possess, how- 
ever, a genuine fragment which Cicero has preserved to 
us from a lost work of Aristotle. J It runs thus: — "If 
there were beings who lived in the depths of the earth, in 
dwellings adorned with statues and paintings, and everything 
which is possessed in rich abimdance by those whom we 
esteem foitunate; and if these beings could receive tidings 
of the power and might of the gods, and could then emerge 
from their hidden dwellings through the open fissures of the 
earth, to the places which we inhabit; if they could suddenly 
behold the earth, and the sea, and the vault of heaven; could 
recognise the expanse of the cloudy firmament and the might 
of the winds of heaven, and admire the sun in its majesty, 
beauty, and radiant effulgence ; and, lastly, when night veiled 
the earth in darkness, they could behold the starry heavens, 
the changing moon, and the stars rising and setting in the 
unvarying course ordained from eternity; they would surely 
exclaim, ' there are gods, and such ^eat things must be the 
work of their hands.' " It has been justly observed, that this 
passage is alone sufficient to corroborate Cicero's opinion of 
** the golden flow of Aristotle's eloquence," § and that his 
words are pervaded by something of the inspired force of 
Plato's genius. Such a testimony to the existence of the 
heavenly powers, drawn from the beauty and stupendous 
greatness of the works of creation, is rarely to be met with in 
tilie works of antiquity. 

* See Stahr, ArUtotdea hei den RSmem, 1884, 8. 173-177. Osann, 
BeUrdge zar grieek, und r&m, LittercUurgeachichte, bd. i., 1835, s. 
165-192. Stahr (s. 172) supposes, like Heumann, that the present 
Oreek is an altered translation of the Latin text of Apuleiua. The 
latter sajs distinctly (de Mundo, p. 250, Bip.), " that he has followed 
Aristotle and Theophrastus, in the composition of his work." 
+ Osann, op. cit., s. 194-266. 

t Cicero, de Natura Beorum, 11. 37. A passage in which Seztug 
BmpiricuB {adverma PhyHcos, lih. ix. 22, p. 654, Fahr.) instances a 
gimilar expression of Aristotle, deserves the more attention from Uie 
&ct that the same writer shortly before (ix. 20) alludes to another work 
of Aristotle (on divination and dreams) which is also lost to us. 

§ " Aristoteles flumen orationis aureum fundens." Oic, Amd, QwBSt,, 
iL cap. 38. (Compare Stahr, Aristotdia, th. 11. b. 161^ and Ariitoteles 
hei den Bdmern, a. 53.) 
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That which we miss in the works of the Gfeeks, I will not say 
from their want of susceptibility to the beauties of nature, but 
from the direction assumed by their literature, is still more rarely 
to be met with amongst the Romans. A nation which, in accord* 
ance with the ancient Sicilian habits, evinced a decided predilec- 
tion f(M: agriculture and other rural pursuits, might have justified 
other expectations; bnt with all their disposition to practical 
activity, the Romans, with the cold severity and practical 
imderstanding of tiieir national character, were less susceptible 
of impressions of the senses than the Greeks, and were more 
devoted to every-day reality than to the idealising poetic con- 
tenrplation of nature. These differences in the habits and 
feelings of the Greeks and Romans, are reflected in their 
literature, as is ever lie case with the intellectual expression 
oi national character. Here, too, we must notice the acknow- 
ledged difference that exists in the organic structure of their 
respective languages, notwithstanding the affinity between the 
races. The language of ancient Latium possesses less flexibi- 
lity, a more limited adaptation of words, a stronger character 
of " practical tendency," than of ideal mobility. Moreover, 
the predilection evinced in the Augustan age for imitating 
Greek images, must have been detiimental to the free out- 
pouring of native feelings, and to the free expression of the 
natural bent of the mind ; but still there were some powerful 
minds which, inspired by love of country, were able by 
creative individuality, by elevation of thought, and by the 
gentle grace of their representations, to surmount all iiicse 
obstacles. The great poem of nature, which Lucretins has so 
richly decked with the charms of his poetic genius, embraces 
the whole Cosmos. It has much aiSnity with tlie writings of 
Empedocles and Parmenides, the archaic diction of the 
versification heightening the earnestness of the descriptions. 
Poetry is here closely interwoven with phik)sophy, without, 
however, falling into that frigidity of style which, in contrast 
with Plato's riclily fancifiil mode of treating nature, was so 
severely blamed by Menander the Rhetorician, in the sentence 
he pronounced on the Hymns of Nature.* My brother has 

* Mencmdri RhetorU Comment de JEncomiis, ex. rec. Heeren, 1785, 
sect i. cap. 5, pp. 38, 39. The severe critic terms the didactic poem 
On naJbwrt, a frigid composition, (4/vxfw5rcf)ov) in which the forces of 
nature are brought forward divested of their personality — Apollo as 
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Aawn with much ingenuity the striking analogies and differ- 
ences which have arisen from the amalgamation of metaphysi- 
cal abstractions with poetry in the ancient Greek didactic 
poems, as in the works of Lucretius, and in the episode 
Bhagafmd of the Indian Epic Mahabharata* The great 
physical picture of the universe by the Roman poet, contrasts 
in its cold doctrine of atoms, and in its frequently ^dsionary 
f^eognostic hypotheses, ^^nth his vivid and animated delinea- 
tion of the advance of mankind &om the recesses of the forest 
to the pursuit of agriculture, to the control of natural forces, 
the more elevated cultivation of mind and languages, and 
through the latter to social civilisation.! When in the midst 
of the active and busy life of the statesman, and in a mind 
excited by political passion, a keen susceptibility for the beauties 
of nature and an animated love of rural solitude still subsists, 
its source must be derived fi*om the depths of a great and 
noble character. Cicero's writings testify to the truth of this 
assertion. As is generally known, many points in his book 
De Legihus^ and in that De Ch'atore, are copied from Plato's 
PheBdru8;\ yet his delineations of Italian nature do not on 

light, Hera as the concentration of i^ the phenomena of the atmoBr 
phere, and Jupiter as heat. Plutarch also ridicules the so-called poems 
of nainre, which have only the form (rf poetiy {de aud. poet, p. 27, 
Steph) According to the Stagirite (de Poet, c. i.), Empedocles was 
more a physiologist than a poet, and has nothing in common with 
Homer, but the rhythmical measure used by both. 

* "It may appear singular, but yet it is not the less correct, to 
attempt to connect poetry, which rejoices everywiiere in variety of form, 
colour, and character, with the simplest and most abstract ideas. 
Poetry, science, philosophy, and history are not necessarily and essen- 
tially divided; they are united wherever man is still in unison with tho 
particular stage of his development, or whenever, from a truly poetic 
mood of mind, he can in imaginatioL. bring himself back to it." 
Wilhem von Humboldt, Oesammelte Werke, bd. i. s. 98-102. (Com- 
pare also Bemhardy, HGth. LiUeratur, s. 215-218, and Fried. Schlegel, 
SammUicJie Werke, bd. i. a. 108-110.) Cicero {Ad Quint, /ratrem, 
ii. 11.) ascribes, if not pettishly, at any rate very severely, more tact 
than creative talent {ingenium) to Lucretius, who has been so highly 
praised by Yirgil, Ovid, and Quintilian. 

+ Lacret, lib. v. v. 930-1455. 

X Phito, PUcedr., p. 230; Cicero, de Leg., i. 5, 15; ii. 2, 1-3; ii. 3, «. 
(Compare "Wagner, Comment, perp. in Cic. de Leg., 1814, p. 6>; Ck. 
dc OraJUyre, i. 7, 28, (p. 15, Ellendt.) 
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that account lose any of their individuality. Plato extols in 
general terms, " the dark shade of the thickly-leaved plane- 
tree ; the luxuriance of plants and herbs in all the iragrance 
of their bloom; and the sweet summer breezes which fan the 
chirping swarms of grasshoppers." In Cicero's sma]ler 
sketches of natiire we &id, as has lately been remarked by an 
intelligent enquirer,* all things described as they still exist in 
the actual landscape, we see Qie Liris shaded by lofty poplars, 
and as we descend from the steep mountain behind the old 
towers of Arpinum, we see the grove of oaks on the margin 
of the Fibrenus, and the island now called Isola di CameUo^ 
which is formed by the division of the stream, and whither 
Cicero retired in order, as he said, to " give himself up to 
meditation, reading, and writing." Arpinum, situated on the 
Volscian hills, was the birth-place of the great statesman, 
and its noble scenery no doubt exercised an influence on his 
character in boyhood. Unconsciously to himself, the external 
aspect of the surrounding scenery impresses itself upon the soul 
of man, with an intensity corresponding to the greater or less 
degree of his natural susceptibility, and becomes closely inter- 
woven with the deep original tendencies and the free natural 
disposition of his mental powers. 

In the midst of the eventful storms of the year 708 
(from the foundation of Home), Cicero found consolation in 
his villas, alternately at Tusculum, Arpinum, Cumaea, and 
Antium. " Nothing can be more delightful," he writes to 
Atticus,t "than this solitude — ^nothing more charming than 
this country place, the neighbouring shore, and the view of the 
sea. In the lonely Island of Astura, at the mouth of the river 
of the same name, on the shore of the Tyrrhenian sea, no 
human being disturbs me; and when early in the morning I 
retire to the leafy recesses of some thick and wild wood, I do 

* See 8. 481-434 of the admirable work by Rudolph Abeken, Bector 
of the Gymnasium at Osnabriick^ which appeared in 1835, under the 
title of Cicero in eeinen Briqfen. The important addition relative to 
the birthplace of Cicero is by H. Abeken, the learned nephew of the 
author, who was formerly chaplain to the Prussian Emhassy at Bome, and 
18 now taking part in the important Egyptian expedition of Professor 
Lepsius. See also on the birthplace of Cicero, Yalery, Voy, huL em 
Italir. t. iii. p. 421. 

t Cic, Bjt. ad Atticum, xii 9 and 15. 
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not leave it till the evening. Next to my Atticus nothing is 
80 dear to me as solitude, in which I hold communion with 
philosophy, although often interrupted by my tears. I strug- 
gle as much as I am able against such emotions, but as yet 
I am not equal to the contest." It has jfrequently been 
remarked, that in these letters and in those of the youi^er 
Pliny, passages are met with which manifest the greatest 
harmony with the expressions in use amongst modem senti- 
mental writers; for my own part, I can only find in them the 
echoes of the same deep-toned sadness, which in every age 
and in every race bursts forth from the recesses of the heavily- 
oppressed bosom. 

Amid the general dif^ion of Roman literature, an ac- 
quaintance with the great poetic works of Virgil, Horace, 
and Tibullus is so common, that it would be superfluous to 
dwell on individual examples of the tender and ever wakeful 
sensibility to nature, by which some of these works are ani- 
mated. In Virgil's great Epic, the nature of the poem tends 
to make descriptions of scenery appear merely as accessories^ 
occupying only a very small space. There is no individual 
portraiture of particular localities,* but a deep and intimate 
comprehension of nat"re is depicted in soft colours. Where, 
for instance, has the gentle play of the waves, or the stillness 
of night been more happily described? And how well do 
these pleasing pictures contrast with the powerful description 
of the bursting tempest in the first book of the Georgics, 
and the picture in the ^neid of the voyage and landing at 
the Strophades, the crashing fall of the rock, or the flames 
emitted from Mount Etna.t 

From Ovid, we might have expected as the fruit of his long 
sojourn in the plains of Tomi in Lower Moesia, a poetic de- 
scription of the marshes, of which, however, no account has 

* The passages from Virgil, which are adduced by Malte-Brun 
{Annales dea Voyages, t. iii. 1808, pp. 236-266,) as local descriptions, 
merely show that the poet had a knowledge of the produce of different 
countries, as for instance, the saffron of Mount Tmolus, that he was 
acquainted with the incense of the Sabeans, and with the true names of 
several small rivers, and that even the mephitic vapours which rise 
from a cavern in the Apennines near Amsanctus, were not unknown to 
him. 

+ Virg., Oeorg,, i. 856-392; iii 349-880; -^n., iii, 191-211; iv. 
246-251; xii. 684-689. 

2c 
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been transmitted to ns from antiquity. The exile did not 
indeed see that kind of steppe-like plain which in summer is 
densely covered with jidcy plants, varying from four to six 
feet in height, and which in every breath of wind present the 
aspect of a waving sea of flowering verdure. Tlie place of 
his banishment was a desolate swampy marsh-land, and the 
broken spirit of the poet, which gives itself vent in immanly 
lamentation, was preoccupied with the recollection of the 
enjoyments of social life and the political occurrences at 
Eome, and thus remained dead to the impressions produced 
by the contemplation of the Scythian desert, with which he 
was surrounded. As a compensation, however, this highly 
gifted poet, whose descriptions of nature are so vivid, has 
given us, besides his too frequently repeated representations of 
grottoes, springs, and " calm moon-light nights, " a remark- 
ably characteristic, and even geognostically important delinea- 
tion of a volcanic eruption at Methone, between Epidaurus 
and Troezene. The passage to which we aUude, has already 
been cited at another part of this work.* Ovid shows us, as 
our readers will remember, " how by the force of the impreg- 
nated vapour, the earth was distended like a bladder filled 
with air, or like the skin of the goat." 

It is especially to be regretted that TibuUus should have 
left no great composition descriptive of the individual cha- 
racter of nature. Amongst the poets of the Augustan age, he 
belongs to the few, who being happily strangers to the Alex- 
andrian learning, and devoted to seclusion and a rural life, 
drew with feeling and therefore with simplicity from the 
resources of their own mind. Elegies,f of which the land- 

* Compare Ovid, Met, i. 668-576; iii. 155-164; iii. 407-412; vii. 
180-188; XV. 296-306; Trist, lib. i., El 3, 60; Ub. iii., El. 4, 49; 
Ef^. 12, 15; Ex Ponto, lib. iii. Ep. 7-9, as instances of separate pictures 
of natural scenery. There is a pleasant description of a spring at 
HymeUiis, beginning with the verse, 

"Est prope purpureos coUes florentis Hymetti,** 
(Ovid, deArte. Am. iii. 687), which, as Ross has remarked, is one of tlic 
rare instances that occur of individual delineations of nature, referring 
to a definite locality. The poet describes the fountain of Kallia sacred 
to Aphrodite, so celebrated in antiquity, which breaks forth on the west- 
ern side of Hymettus, otherwise so scantily supplied with water. (See 
Itoss, Letter to Professor Vuros, in the Griech. medidn. Zeitschri/l^ 
June, 1887. 

t Tibullus, ed. Toss, 1811, Eleg., lib. i. 6, 21-34; lib. ii, L 37-66. 



l>EscairTioKs of jtatuiu.; lir xiii: :igM.\.n$. 387 

scape only constitutes the background, must certainly be 
regarded as mere pictures of social habits, but the Lustration 
of the Fields^ and the Sixth Elegy of the first book show us 
what was to have been expected from the Mend of Horace 
and of Messala. 

Lucan, the grandson of the rhetorician M. Annaeus Seneca, 
certainly resembles the latter too much in the rhetorical oma- 
tion of his diction, but yet we find amongst his works an 
admirable and vividly truthful picture of the destruction of a 
Druidic forest,* on the n9w treeless shores of Marseilles. 
The half-severed oaks support themselves for a time by 
leaning tottering against each other; and stripped of their 
leaves, stiffer the first ray of light to. pierce their awful and 
sacred gloom. He who has long lived amid the forests of tlie 
New World, must feel how vividly the poet with a few touches 
has depicted the luxuriant growth of trees, w^hosc colossal 
remains lie buried in some of the turf moors of France. In 
the didactic poem of JEtna by Lucilius the younger, a friend 
of L. AnnsDus Seneca, we certainly meet with a truthful 
description of the phenomena attending the eruption of a 
volcano; but the conception has much less of individuality 
than the work entitled JEtna Dialogus,^ by Bembo, of which 
we have already spoken in terms of praise. 

When, finally, at the close of the fourth century, the art of 
poetry in its grander and nobler forms, faded away, as if 
exhausted, poetic emanations, stripped of the charms of crea- 
tive fancy, tmned aside to the barren realities of science and 
of description. A certain oratorical polish of style could 
not compensate for the diminished susceptibility for nature, 
and an idealising inspiration. As a production of thi& 
unfiiiitful age, in which the poetic element only appeared a^ 
an incidental external adornment of thought, we may instance 
a poem on the Moselle by Ausonius. As a native of Aqui- 

• Lucan, PMrs., iii. 400-462 (vol. i. p. 374-384, Weber). 

•f- The poem of Lucilius, which is very probably a part of a largei 
poetic work, on the natural characteristics of Sicily, was ascribed 
by Wemsdorf to Cornelius Severus. The passages especially worthj 
of attention are the praises of general knowledge considered as '* the 
fimitB of the • mind," v. 270-280; the lava currents, v. 360-370 and 
474-515; the eruptions of water at the foot of the volcano (?), v. 395; 
the formation of pumice, v. 425 (p. xvi.-xx. 32, 42, 46, 50, 65, ed. 
Jacob, 1826.) *- 

2 c2 
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tanian Gaul, the poet had accompanied Valentmian in his 
campaign against the Allemanni. * The Mosella^ which was 
composed in ancient Treves,* describes in some parts, and 
not ungracefully, the already vine-clad hills of one of the 
loveliest of our rivers, but the barren topography of the 
eoimtry, the enumeration of the streams falling into the 
Moselle, and the characteristic form, colour, and habits 
of some of the different species of fish that are found in 
these waters, constitute the main features of this wholly 
didactic composition. 

In the works of the Roman prd&e writers, amoi^ which we 
have already cited some remarkable passages by Cicero, 
descriptions of natural scenery are as rare as in those of 
Greek authors. It is only in the writings of the great his- 
torians, Julius Ca3sar, Livy, and Tacitus that we meet with 
some examples of the contrary, where they are compelled to 
describe battle fields, the crossing of rivers or difficult moun- 
tain passes, in their narrations of the struggle of man against 
natural obstacles. In the Annals of Tacitus, I am charmed 
with the description of the untoward passage of Germanicus 
over the Amisia, and the grand geographical delineation of 
the mountain chains of Syria and Palestine.f Curtius has 
left us a fine natural picture of a woody desert to the west of 

* Decii Magm Ausonii MoseUa, r. 189-199, pp. 15, 44, Bocking. 
See also the notice of the fish of the Moselle, which is not unimportant 
with reference to natural history, and has been ingeniously applied by 
Valenciennes, v. 85-150, pp. 9-12, and contrast it with Oppian (Bern- 
hardy, Oriech. Litt., th. ii. s. 1049.) The OrtJiinogonia and TJieriac€$ 
of -ffimilius Macer of Verona (imitations of the works of Nicander of 
Colophon) which have not come to us, belonged to the same dry didactic 
style of poetry which treated of the products of nature. A natural 
description of the southern coast of Glaul, which is to be found in a poeti- 
cal narrative of a journey by Claudius Eutilius Numatianus, a statesman 
under Honorius, is more attractive than the Mosella of Ausonius. Ruti- 
lius, who was driven from Rome by the irruption of the Gauls, is return- 
ing to his estates in Gaul. We unfortunately possess only a fragment 
of the second book of this poem, and this does not take us beyond the 
quarries of Carara. See Rvtilii Cflaudii Numatiani de ReMu, suo 
(e Roma in OaMiam Narhonensevn) libri duo, rec. A. W. Zumpt, 1840, 
p. XT. 31-219 (with a fine map by Kiepert). Wemsdor^ PoetcB Lot, 
Min., t. T. pt. i. p. 125. 

+ Tac. Ann., ii 23-24; Hist, ▼. 6. The only fragment preserved 
bgr the Rhetorician Sene^jt, CSttasor,, i. p. 11, Bipont) ^t we possess ol 
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Hecatompylos, through which the Macedonian army had to 
pass in tiie marshy region of Mazanderan.* I would refer 
more circumstantially to this passage if our uncertainty as to 
the age in which this writer lived, did not prevent our 
deciding what was due to the poet's own imagination, and 
what was derived from historic sources. 

The great encyclopsedic work of the elder Pliny, which, by 
the richness of its contents, surpasses any other production oi 
antiquity, will be more fully considered in the sequel, when 
we enter on the " history of the contemplation of the universe." 
The natural history of Pliny, which has exercised a powerful 
influence on the middle ages, is, as his nephew, the younger 
Pliny, has elegantly remarked, "manifold as nature itself." 
As tiie creation of an irresistible passion for a comprehensive, 
but often indiscriminate and irregular accumulation of facts, 
this work is unequal in style, being sometimes simple and 
narrative, and sometimes frill of thought, animation, and rhe- 
torical ornament, and from its very character, deficient in 
individual delineations of nature : although wherever the con- 
nection existing between the active forces of the imiverse, 
the well ordered Cosmos (naturtB mc^estas), is made the 
object of contemplation, we cannot mistake the indications 
of a true poetic inspiration. 

We would gladly instance the pleasantly situated villas on 
the Pincian hill, at Tusculum and Tibur, on the promontory of 
Misenum, and at Puteoli and BaisB, as proo& of a love of 

a heroic poem, in which Ovid's friend Pedo Albinovanns describes the 
deeds of Germanicus, likewise describes the unfortunate passage of the 
Ems (Fed. Albinov., Elegia, Amst. 1703, p. 172). Seneca considers this 
description of the stormy waters as more picturesque than any passage 
to be found in the writings of the other Boman poets. He remarks, 
however: Latini dedamcUorea in Oceani descriptione fion nimis vigtb' 
erunt; nam aut tumide scripserunt aut curiose, 

* Curt, in Alex, Mctffno., vi. 16. Compare Droysen, Oeach. Alex* 
anders des Groesen, 1833, s. 266. In Qucest, NaMvr., lib. iii. c. 27-30, 
pp. 677-686, ed. Lips. 1741, of the too rhetorical Lucius Annseus Seneca, 
there is a remarkable description of one of the several instances of the 
destruction of an originally pure and subsequently sinful race, by an 
almost universal deluge, commencing with the words, Cum fcUcdis dies 
dilumi venerit; and terminating thus: peracto exitio generis humani 
€xHnctisque pariterferis in quarum Jiomines ingenia transierant. See 
•Iflo the description of chaotic terrestrial reyolutions, in BhagavaUh 
Purana, bk. iii c. 17 (ed. Bumouf, t. i. p. 4vM). 
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nature amongst the Romans, had not these buOdings, like 
those of Scaiirus and Msecenas, of Lucullus, and Adrian, been 
overstocked with edifices, designed for pomp and display; 
temples, theatres, and race-courses alternating with aviaries, 
and houses for rearing snails and dormice. The elder 
Scipio had siuTOunded his simpler country house at Litur- 
num with towers in the castellated style. The name of 
Matias, a friend of Augustus, has come down to us as that of 
the person, who, in his love for unnatural stiffiiess, first caused 
trees to be cut in imitation of architectural and plastic pat- 
terns. The lett^^ of the yoraiger Pliny give us a charming 
description of two of his numerous viDas, Laarentiniun and 
Tuscum.* Although in these two buildings, surroimded by 
cut box-trees, we meet with a greater number of objects 
crowded together, than we with our ideas of nature would 
esteem in accordance with good taste, yet these descriptions, 
as well as the imitation of the valley of Tempo in the Tibur- 
tine villa of Adrian, show us that a love for the free enjoy- 
ment of nature was not wholly lost sight of by the Roman 
citizens in their love of art, and in their anxious solicitude for 
their personal comfort in adapting the locality of their country 
houses to the prevailing relations of the sun and winds. It 
is gratifying to be able to add, that this enjoyment was less 
disturbed on the estates of Pliny than elsewhere, by the 
revolting features of slavery. This wealthy man was not 
only one of the most learned of his age, but he likewise 

* Plin., Epist, 11. 17; v. 6; ix. 17; Plin., Hist. 2Tat,, idi. 6; Hirt, 
Gescli. der Baukunst bei den Alten, bd. ii. s. 241, 291, 376. The villa 
T^iaurentizta of the younger Pliny, was situated near the present Torre 
di Patemo in the littoml ralley of Palomhara, east of Ostia; see Vioffgio 
da OsiJM a la villa di Flinio, 1802, p. 9, and Le Lawrentin, by 
Haudelcourt, 1838, p. 62. A deep feeling for nature is expressed in 
the few lines which Pliny wrote from Laurentinum to Minutius Fan- 
danus, " Mecum tantum et cam Uhellis loqitor. Reetam sinceramqtie 
mkem ! dvlce otium honesUDnqiDe ! O ma/re, o liUua, ventm secreewmque 
fMvtrtiov ! ^^uam wulta vnveniHs, quam muUa dickxHa!" (L 9.) 
Hirt was persuaded that the origin in Italy during the fifte^iUi and 
sixteenth centuries of that stiff and systematic style of gardening lon^ 
known as the French, in contradistinction to the freer mode of land- 
scape gardening of the English, and the early taste for wearisome and 
regular lines, is to be ascribed to a wish of imittiting tiiat which Pliny 
the younger has described in his letters (Oe^dhicMe der Btsukunsi b*(i 
den AUen, th. ii. s. 366). 
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eutertained feelings of humane compassion for the enskved 
condition of the people, a sentiment which was but seldom 
expressed in antiquity. On the estates of the yoimger PHny 
no fetters were used; and the slave was permitted freely to 
bequeath, as a cultivator of the soil, that which he had 
acquired by the labour of his own hands.* 

No description has been transmitted to us from antiquity of 
the eternal snow of the Alps, reddened by the evening glow 
or the morning dawn, of the beauty of the blue ice of the glsu 
ciers, or <^ the sublimity of Swiss natural scenery, although 
statesmen and generals, with men of letters in their retinue, 
continually passed through Helvetia on their road to Gaul. All 
these travellers think only of complaining of the wretchedness 
of the roads, and never appear to have paid any attention 
to the romantie beauty of the scenery through which they 
passed. It is even known that Julius Caesar, when he was 
returning to his legions in Gaul, employed his time whilst he 
was passing over the Alps in preparing a grammatical work, 
entitled De Anahgia,\ Silius Italicus, who died in the time 
of Trajan, when Switz^land was already considerably culti- 
vated, describes the region of the Alps as a di'eary and barren 
wilderness,^ at the same time that he extols with admiration 
the rocky ravines of Italy, and the woody shores of the Liris 
(Garigliano).§ It is also worthy of notice, that the remark- 
able appearance of the jointed basaltic columns whidbi are so 
frequently met with, associated in groups, in central France, 
COL the banks of the Rhine^ and in Lombardy, should never 
have been described or even mentioned by Roman writers. 

At the period when the feelings died away, which had 
animated classical antiquity, and dbrcct^d the minds of men 
to a visible manifestation of human activity, rather than to a 
pasffive contemplation of the external world, a new spirit 
arose; Christianity gradually diffused itself, and wherever it 

♦ PKn., BpiaiL, iii. 19; viii. 16. 

t SaeL, in Julio C(B$are, cap. 56. The lost poem of Csesur (Iter) 
deseribed the joomey to Spain when he led his anny to his last military 
9Cti<m from Rome to Cordova, by land, (which was accomplished in 
twenty-four days, according to Suetonius, and in twenty-seven day^ 
according to Strabo and Appian,) when the remnant of Pompey's parly, 
which had been defeated in A frica, had rallied together in Spain. 

t Sil. Ital., Punica, lib. iii. v. 477- 

S 8iL Ital., Punica, lib. iv. v. 348; lib. viii. v. Z99. 
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was adopted as the religion of the State, it not only exercised 
a beneficial influence on the condition of the lower classes, by 
inculcating the social freedom of mankind, but also expanded 
the views of men in their communion with nature. The 
eye no longer rested on the forms of Olympic gods. The 
fathers of the Church, in their rhetorically correct and often 
poetically imaginative language, now taught that the Creator 
showed himse& great in inanimate no less than in animate 
nature, and in the wild strife of the elements no less than in 
the still acti^ity of organic development. At the gradual dis- 
solution of the Eoman dominion, creative imagination, sim- 
plicity, and purity of diction disappeared from the writings of 
that di-eary age, first in the Latin territories, and then in 
Grecian Asia Minor. A taste for solitude, for moumftd con- 
templation, and for a moody absorption of mind may be 
traced simultaneously in the style and colouring of the 
language. Whenever a new element seems to develope 
itself in the feelings of mankind, it may almost invariably 
be traced to an earlier deep-seated individual germ. Thus 
the softness of Mimnermus* has often been regarded as 
the expression of a general sentimental direction of the 
mind. The ancient world is not abruptly separated from 
the modem, but modifications in the religious sentiments 
and the tenderest social feelings of men, and changes in the 
special habits of those who exercise an influence on the ideas 
of the mass, must give a sudden predominance to that which 
might previously have escaped attention. It was the ten- 
dency of the Christian mind to prove from the order of the 
universe and the beauty of nature the greatness "and goodness 
of the Creator. This tendency to glorify the Deity in His 
works, gave rise to a taste for natural description. The 
earliest and most remarkable instances of this kind are to be 
met with in the writings of Minucius Felix, a rhetorician and 
lawyer at Home, who lived in the beginning of the third 
century, and was the contemporary of Tertullian and Philo- 
stratus. We follow with pleasure the delineation of his twi- 
light rambles on the shore near Ostia, which he describes as 
more picturesque and more conducive to health than we find 
it in the present day. In the religious discourse, entitled 

* On elegiac poetiy, consult Kicol. Bach, in the Allff, ScUulrZeitung^ 
1829, abth. iL, Ko. 184, s. 1097. 
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Ociavius, we meet with a spirited defence of the new faith 
against the attacks of a heathen friend.* 

The present would appear to be a fitting place to introduce 
some fragmentary examples of the descriptions of nature, 
which occur in the writings of the Greek Fathers, and which 
are probably less well known to my readers than the evidences 
affiirded by Roman authors, of the love of nature entertained 
by the ancient Italians. I will begin with a letter of Basil 
the Great, for which I have long cherished a special predilec- 
tion. Basil, who was born at Cesarea in Cappadocia, re- 
nounced the pleasures of Athens, when not more than thirty 
years old, and, after visiting the christian hermitages in 
Coelo-Syria and Upper Egypt, retired, like the Essenes and 
Therapeuti before Ihe christian era, to a desert on the shores of 
the Armenian river Iris. There his second brother f Naucra- 
tius was drowned while fishing, after having led for five years 
the rigid life of an anchorite. He thus writes to Gregory 
of Nazianzum, " I believe I may at last flatter myself with 
having found the end of my wanderings. The hopes of being 
united with thee— or I should rather say my pleasant dreams, 
for hopes have been justly termed the waking dreams of men 
— have remained unfulfilled. God has suffered me to find a 
place, such as has often fiitted before our imaginations; for 
that which fancy has shown us from afar, is now made mani- 
fest to me. A high mountain clothed with thick woods, is 
watered to the north by fresh and ever-flowing streams. 
At its foot lies an extended plain, rendered frodtfrd by 
the vapours with which it is moistened. The surrounding 
forest, crowded with trees of different kinds, encloses me as 
in a strong fortress. This wilderness is boimded by tv^'o 
deep ravines; on the one side the river rushing in foam down 
the mountain, forms an almost impassable barrier, whilst on 

* Mtnttcii Felicis Oclavius, ex. rec. Oron, Roterod,, 1743, cap. 2, 3, 
p. 12, 28; cap. 16-18, p. 151-171. 

+ On the death of Naucratius, about the year 867, see BaailiiMagni, 
Op. omnia, ed. Par. 1730, t. ill. p. xlv. The Jewish Eesenes, two 
centuries before our era, led an anchorite life on the western shores of 
the Dead Sea, in communion with nature. Pliny, in speaking of them, 
oaes the graceful expression (v. 15), "mira gens, soda pcdmarum*^ 
The Therapeuti lived originally in monastic communities, in a charm« 
ing district near Lake Moeris (Neander, AUg. OesdiidUe der ckruUL 
BeUffian uad Kirche, bd. i. abth. 1, 1842, & 78, 103). 
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the otbcr, all access is impeded by a broad mountain-iidge. 
My but is so situated ou the summit of the mountain, that 1 
can overlook the whole plain, and follow throughout its ooiirse 
the Iris, which is more beautiful and has a more abundant 
body of water, than the Strymoa near Amphipolis. The 
river of my wilderness, which is more impetuous than any 
other that I know of, breaks against the jutting rock, and 
throws itself foaming into the abyss below— an object of 
admiration to the mountain wanderer, and a source of {urofit 
to the natives from the numerous fishes that are found in its 
waters. ShaU I describe to thee the fructifying vapours that 
rise from the moist earth, or the cool breezes wafted over the 
rippled &ce of the waters? Shall I speak of the sweet song 
of the birds, or of the rich luxuriance of the flowering plants? 
What charms me beyond all else is the calm repose of this 
spot. It is only visited occasionally by huntsmen; for my 
wilderness nourishes herds of deer and wild goats, but not 
bears and wolves. What other spot could I. exchange for 
this? Alcma&on, when he had found the Echinades, would 
not wander fuilher.''^ In this simple description of scenery 
and of forest life, feelings are expressed, which are more inti- 
mately in unison with those of modem times, than anything 
that has been transmitted to us from Greek or Roman 
antiquity. From the lonely alpine hut to which Basil withdrew, 
the eye wanders over the himiid and leafy roof of the forest 
below. The place of rest which he and his friend Gregory oi 
Nazianzum had long desired, is at length found.! The poetic 
and mythical allusion at the close of the letter, falls on the 
christian ear like an echo from another and earlier world. 

♦ Basilii Jif, Epist, xiv. p. 98, Ep. cczxiii. p. 889. On the beauti- 
fill letter to Gregory of Kazianzum, and on the poetic frame of mind of 
St. Basil, see Villemain, De VEloqaence chrStienne dans le qtuUnhne 
Siide, in his Milanges historiques et HtUrairea, t. iii. pp. 320-325. 
The Iris, on whose shores the family of the great Basil had formerly 
possessed an estate, rises in Armenia, and a^r flowing through the 
plains of Pontus, and mingling with the waters of the Lycus^ empties 
itself into the Black Sea. 

t Gregoiy of Nazianzum did not, however, suffer himself to be enticed 
by the description of Basil's hermitage, preferring -Arianzus in the 
Tiberina Regio, although his friend had complainingly designated it 
as an impure Pa^aOpov; see Basilii EpiaL, it p. 70, and Viia Sandi 
Bos., p. ^vi. and lix. of the edition of 1730. 
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Basil's Homilies on the HexaDmeron also give evidence of 
his love of nature. He describes the mildness of the con- 
stantly dear nights of Asia Minor, where, according to his 
expression, the stars, " those everlasting blossoms of heaven," 
elevate the soul from the visible to the invisible.* When in 
the myth of the creation, he would praise the beauty of the 
sea, he describes the aspect of the boimdless ocean plain, in 
all its varied and ever-changing conditions, " gently moved by 
the breath of heaven, altering its hue as it reflects the beams 
of light in their white, blue, or roseate hues, and caressing the 
shores in peaceful sport." We meet with the same senti- 
mental and plaintive expressions regarding nature in the 
writings of Gregory of Nyssa, the brother of Basil the Great. 
" When," he exclaims, " I see every ledge of rock, every 
valley and plain, covered with new-bom verdure, the varied 
beauty of the trees, and the lilies at my feet decked by nature 
with the double charms of perfume and of colour, when in the 
distance I see the ocean, towards which the clouds are onward 
borne, my spirit is overpowered by a sadness not wholly devoid 
of enjoyment. When in autumn the fruits have passed away, 
the leaves have fallen, and the branches of the trees, dried and 
shrivelled, are robbed of their leafy adornments, we are in- 
stinctively led, amid the everlasting and regular change in 
nature, to feel the harmony of the wondrous powers pervad- 
ing all things. He who contemplates them with the eye of 
the soul, feels the Httleness of man amid the greatness of the 
universe."! 

Whilst the Greek christians were led by their adoration of 
the Deity through the contemplation of his works to a poetic 
delineation of nature, they were at the same time, during the 

♦ BaMlii Homil, in ffexesm, vi. 1, and iv. 6, Baa. Op, Omnia, ed. 
Jul. Gamier, 1839, t. i. p. 54-70. Compare with this the expression of 
deep sadness in the beautiful poem of Gregorius of Kazianzum, bearing 
the title On the Nature of Man, {Gregor. Naz* Op. omnia, ed. Par., 
1(511, t iL, Carm. xiii p. 85). 

+ The quotation given in the text from Gregory of Kyssa, is composed 
of several fhigments literally translated. They occur in 8, Oregorii 
Nysaemi, Op., ed. Par. 1615, t. i. p. 49 C, p. 589 D, p. 210 C, p. 780 C; 
fc IL p. 860 B, p. 619 B, 619 D, p. 324 D. " Be gentle towards the emo- 
tions of sadness,** says Thalassius, in one of the aphorisms which were so 
much admired by his contemporaries {BiMioih, Faintm^y ed. Par. 1624, 
t a. p. 1180 C.) 
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earlier ages of their new belief, and owing to the peculiar bent 
of their minds, full of contempt for all works of human art. 
Thus Chrysostom abounds in passages like the following: 
" If the aspect of the colonnades of sumptuous buildings would 
lead thy spirit astray, look upwards to the vault of heaven, 
and around thee on the open fields, in which herds graze by 
the water's side; who does not despise all the creations of art. 
when in the stillness of his spirit he watches with admiration 
the rising of the sun, as it pours its golden light over the &ce 
of the earth; when resting on the thick grass beside the 
murmuring spring, or beneath the sombre shade of a thick 
and leafy tree, the eye rests on the far receding and hazy 
distance r '* * Antioch was at that time surrounded by hermit- 
ages, in one of which lived Chrysostom. It seemed as if 
eloquence had recovered her element, freedom, from the 
fount of nature in the mountain regions of Syria and Asia 
Minor, which were then covered with forests. 

But in those subsequent ages— so inimical to intellectual 
culture — ^when Christianity was difi^ised amongst the Germanic 
and Celtic nations, who had previously been devoted to the 
worship of nature, and had honoured under rough sjrmbols its 
preserving and destroying powers, intimate intercourse with 
nature, and a study of its phenomena were gradually con- 
sidered suspicious incentives to witchcraft. This communion 
with nature was regarded in the same light as Tertullian, 
Clement of Alexandna, and almost all the older fathers of the 
church, had considered the pursuit of the plastic arts. In the 
twelfth and thirteenth centuries, the Councils of Tours (1163) 
and of Paris (1209) interdicted to monks the sinful reading of 
works on physics.f Albertus Magnus and Roger Bacon were 

* See Joannis Ckrysostomi Op. omnia, Par. 1838, (8vo. t. ix. p. 687 
A, t. ii. p. 821 A, and 851 E, t. i. p. 79); compare also Joannis PhilO' 
poni in cap, 1, Qeneseos de creatione Mundi libri septem, Yiennaa 
Aust. 1630, p. 192, 236, and 272; as also Oeorgii FisidcB Mundi opi- 
ficium, ed. 1596 v. 367-375, 560, 933, and 1248. The works of Basil 
and of Gregoiy of Nazianzum soon arrested my attention, after I began 
to collect descriptions of nature; but I am indebted to my friend and 
colleague H. Hase, Member of the Institute, and Conservator of the 
King's Library at Paris, for all the admirable translations of ChiyBOstom 
snd Thallasius, that I have already given. 

t On the Concilium Turot^ense, under Pope Alexander XXL, see 
Ziegelbauer, Hist, Hei litter, ordinis S, BenedicH^ t IL p. 24d« ed. 
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the first who boldly rent asunder these fetters of the intellect, 
and thus as it were absolved nature, and restored her to her 
ancient rights. 

We have hitherto depicted the contrasts manifbsted accord* 
ing to the diiferent periods of time in the closely allied litera- 
ture of the Greeks and Eomans. But differences in the mode 
of thought are not limited to those which must be ascribed to 
the age alone, that is to say, to passing events which are con- 
stantly modified by changes in the form of government, social 
manners, and religious belief; for the most striking differences 
are those generated by varieties of races and of intellectual 
development. How different are the manifestations of an 
animated love for nature and a poetic colouring of natural 
descriptions amongst the nations of Hellenic, Northern Ger- 
manic, Semitic, Persian, or Indian descent ! The opinion has 
been repeatedly expressed, that the love of nature evinced by 
northern nations, is to be referred to an innate longing for the 
plea.sant fields of Italy and Greece, and for the wonderful 
luxuriance of tropical vegetation, when contrasted with their 
own prolonged deprivation of the enjoyment of nature during 
the dreary season of winter. We do not deny that this long- 
ing for the land of palms diminishes as we approach Southern 
France or the Spanish peninsula, but the now generally 
adopted and ethnologically correct term of Indo^Germdnie 
nations should remind us Ihat too general an influence ought 
not to be ascribed to northern winters. The luxuriant poetic 
literature of the Indians teaches us that within and near the 
tropics south of the chain of the Himalaya, ever verdant and 
ever blooming forests have at all times powerftilly excited the 
imaginations of the East-Arian nations, and that they have 
always been more inclined towards poetic delineations of 
nature, than the true Germanic races who have spread them- 

1754; and on the Council at Paris in 1209, and the Bull of Grcgoiy 
IX., from the year 1231, see Jourdain, Hecherches crit, sur les trcLduc- 
tions (TAristote, 1819, p. 204-206. The perusal of the physical works 
of Aristotle was forbiddei^ under penalty of severe penance. In the 
Concilium Lateranense of 1139, Sacror. Condi, nova Collectio, ed. 
Ven. 1776, t. xxi. p. 628, the practice of medicine was interdicted to 
monks. See on this subject the learned and agreeable work of the youn^ 
Wolfgang von Oothe, Der Mensch und die eleTnentariacIie NaiuTf 
i844, 8. 10. 
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selves over the inhospitable noi-th as far as Iceland. The 
happier climates of Southern Asia are not, however, exempt 
from a certain deprivation, or, at least, an interruption of the 
enjoyment of nature; for the seasons are abruptly divided 
j&Dm each other by an alternation of fructifying rain and arid 
destructive drought. In the We.st-Arian plateaux of Persia, 
the barren wHdemess penetrates in many paiia in the form of 
bays into the surrounding highly fruitful lands. A margin of 
forest land often constitutes the boundary of these far extend- 
ing seas of steppe, in Central and Western Asia. In this 
manner the relations of the soil present the inhabitants of 
these torrid regions with the same contrast of bari'enness and 
vegetable abxmdance in a horizontal plane, as is manifested 
in a vertical direction, by the snow-covered mountain chains 
of India and of Afghamstan. Great contrasts in seasons, 
vegetation, and elevation are always found to be exciting ele- 
ments of poetic fency, where an animated love for the con- 
templation of nature is closely interwoven with the mental 
culture and the religious aspirations of a people. 

Pleasure in the contemplation of nature, which is consonant 
with the characteristic bent of mind of the Germanic nations 
is ill the highest degree apparent in the earliest poems of the 
middle ages, as may be proved by many examples from the 
chivalric poetry of the Minnesingers, in the period of the Ho- 
henstauffen dynasty. However numerous may be the histori- 
cal points of contact connecting it with the romanesque songs of 
the Proven9als, we caimot overlook the genuine Germanic spirit 
everywhere breathing through it. A deep and all-pervading 
enjoyment of nature breathes through the manners and social 
arrangements of the Germanic races, and through the very spirit 
of freedom by which they are characterised.* Although moving 
and often bom in courtly circles, the wandering Mimiesin- 
gers never relinquished the habit of communing with nature. 
It was thus that their productiun» were often marked by a 
fresh, idyllic, and even elegiac tone of feeling. . In order to 

♦ Fried. Schlegel, Ueber nordische Dicfithunst, in his sammiliche 
Werke, bd. x. b. 71 and 90. I may further c'te, from the very early 
times of Charlemagne, the poetic description of tte Thiergarten at Aix, 
enclosing both woods and meadows, and which occui"s in the life of the 
great emperor, by Angllbertus, Abbot of St. lliques. (See V^rUu 
Monum., ?ol. i. p. 393-4:03. 



DESCRIPTIONS or NATURE BY THE MINXESINGEHS. 399 

fonn a just appreciation of the result of such a disposition of 
mind, I avail myself of the labours of my valued friends Jacob 
and Wilhelm Grimm, who have so profoundly investigated the 
literature of our German middle ages. " Our national poets 
during that age," write* the latter of the two brother enquirers, 
" have never devoted themselves to a description of natm^e, 
having no object but that of conveying to the imagination a 
glowing picture of the scene. A love of nature was assuredly 
not vranting to the ancient German Minnesingers, although 
they have left us no other expression of the feeling, than 
what was evolved in lyric poems from their connection with 
historical events, or from the sentiments appertaining to the 
subject of which they treated. If we begin with the oldest 
and most remarkable monuments of the popular epos, we shall 
find that neither the Niebelungen or Gudruri* contain any 
description of natural scenery, even where the occasion seems 
specially to prompt its introduction. In the otherwise cir- 
cumstantial description of the himt, during which Siegfried 
was murdered, the flowering heath and the cool spring under 
the linden, are only casually touched upon. In Gudrun, 
which evinces to a certain extent a more delicate finish, the 
feeling for nature is somewhat more apparent. When the 
king's daughter and her attendants, reduced to a condition of 
slavery, are carrying the garments of their cruel masters to the 
sea diore, the tnne is indicated, when the winter is just melt- 
ing away, and the song of rival birds has already begun. 
Snow and rain are falling, and the hair of the maidens is 
dishevelled by the rough winds of March. As Gudran, hoping 
for the arrival of her liberators, is leaving her couch, and the 
sea begins to shine in the light of the rising morning star, she 
distinguishes the dark helmets and shields of her friends. This 
description is conveyed in but few words, but it calls before 
the mind a visible picture, and heightens the feeling of sus- 
pense preceding the occurrence of an important historical event. 
Homer, in a similar manner, depicts the island of the Cyclops 
and the weU-ordered gardens of Alcinous, in order to produce 
a visible picture of the luxuriant profusion of the wilderness 

* See the comparison of the two epics, the poem of the Niebelungen, 
(describing the vengence of Chriemhild, the wife of Siegfried), and that 
of Crtidrun, the daughter of King lletel, in Gervinus, GcarJiichte dcf 
detdschen LxU . bd. i. s. 3M C81. 
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in which the giant monsters dwell, and of the splendid abode 
of a powerful king. Neither of the poets purposes to give 
an individual delineation of nature." 

" Tlie rugged simplicity of the popular epic contrasts strongly 
with the richly varied narratives of the chivalric poets of the 
thirteenth century, who aU exhibited a certain degree of art- 
istical skill, although Hartmann von AuejWol&am von Eschen- 
bach, and Gottfried von Strasburg* were so much distinguished 
above the rest in the beginning of the century, that they may 
be called great and classical. It would be easy to collect 
examples of a profound love of nature from their comprehen- 
sive works, as it occasionally breaks forth in similitudes ; but the 
idea of giving an independent delineation of nature does not 
appear to have occurred to them. They never arrested the plot 
of the story to pause and contemplate the tranquil life of 
, nature. How different are the more modem poetic composi- 
tions ! Bemardin de St. Pierre makes use of events merely as 
frames for his pictures. The lyric poets of the thirteenth cen- 
tury, when they sang of Minne or love, which they did not 
however invariably choose as their theme, often speak of the 
genial month of May, of the song of the nightingale, or of the 
drops of dew glittering on the flowers of the heath, but these ex- 
pressions are always used solely with reference to the feelings 
which they are intended to reflect. In like manner when 
emotions of sadness are to be delineated, allusion is made to 
the sear and yellow leaf, the songless birds, and the seed 
buried beneath the snow. These thoughts recur incessantly^ 
although not without gracefrdness and diversity of expression. 
The tender Walther von der Vogelweide and the meditative 
Wolfram von Eschenbach, of whose poems we unfortunately 
possess but a few lyrical songs, may be adduced as brilliant 
examples of the cultivators of this species of writing." 

" The question, whether contact with Southern Italy, or the 
intercourse opened by means of the crusades with Asia Minor, 
Syria, and Palestine, may not have enriched Germanic poetry 
with new images of natural scenery, must be answered generally 
in the negative, for we do not find that an acquaintance with 
the east gave any different direction to the productions of the 

♦ On the romantic description of the grotto of the lovers, in th^ 
Tristan of Gottfried of Strasburg, see Gerrinus, op, cU, bd. i. 8. 450. 
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Minnesingers. The Crusaders had little connection with the 
Saracens, and differences ever reigned amongst the vaiious 
nations who were fighting for one common cause. One of the 
most ancient of the lyric poets was Friedrich von Hansen, who 
perished in the army of Barbarossa. His songs contain many 
allusions to the Crusades, but they simply express religious 
views, or the pain of being separated from the beloved of his 
heart. Neither he, nor ajiy of those who took part in the 
crusades, as Reinmar the eider, Rubin, Neidhardt, and Ulrich 
von Lichtenstein, ever take occasion to speak of the country 
surroimding them. Eeinmar came to Syria as a pilgrim, and 
as it would appear, in the retinue of Duke Leopold VI. of 
Austria. He laments that he cannot shake off the thoughts 
of home, which draw his mind away from God. llie date-tree 
is occasionally mentioned when reference is made to the palm- 
branches which the pilgrims should bear on their shoulders. I 
do not remember an instance in which the noble scenery of 
Italy seems to have excited the imaginative fancy of the 
Minnesingers who crossed the Alps. Walther von der Vogel- 
weide, who had made distant travels, had, however, not 
journeyed further into Italy than to the Po ; but Freidank* had 
been in Home, and yet he merely remarks that grass grows 
on the palaces of those who once held sway there." 

The German Animal epos, which must not be confounded 
with the " animal fables" of the East, has arisen from a habit 
of social &miliarity with animals, and not from any special 
purpose of giving a representation of them. This kind of 
epos, of which Jacob Grimm has treated in so masterly a 
manner in the introduction to his edition of Reinhart Fuchs, 
manifests a genuine delight in nature. The animals, not 
chained to the ground, passionately excited, and supposed to 

* Vridankes JBeachetdenheit, by Wilhelm Grinun, 1834, b. 1. and 
cxxriii. I have taken aU that refers to the Gennan national epos, and 
the Mumesingers from a letter of Wilhelm Grimm to myself, dated 
October, 1845. hi a very old Anglo-Saxon poem on the names of the 
Runes, first made known by Hickes, we find the following character- 
istic description of the birch-tree: " Beorc is beautiful in its branches: 
it rustles sweetly in its leafy summit, moved to and fro by the breath of 
heaven." The greeting of the day is simple and noble : " The day is the 
messenger of the Lord, dear to man, the glorious light of God, a joy and 
trusting comfort to rich and poor, beneficent to all ! " Sec also Wilhelm 
Grimm, Ueber deuUche Eutien, 1821, a 94, 225, and 234. 
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be gifted with yoke, fonn a striking eontrast with the stiU life 
of the silent plants, and constitute the ever-animated principle 
of the landscape. " Ancient poetrj delights in considering 
natural life with human eyes, and thus lends to animals and 
sometimes even to plants, the senses and emotions of human 
keings, giving at the same time a fantastic and child-like in- 
terpretation of all that had been observed in their forms and 
lutbits. Herbs and flowers that may have been gathered and 
used by gods and heroes, are henceforward named after them. 
It seems, on reading the German Animal epos, as if the fra- 
grance of some ancient forest were wafted from its pages."* 

We might formerly have been disposed to number amongst 
the memorials of the Germanic poetry of natural scener}% Qie 
remains of the Celto-Irish poems, which for half a century- 
flitted like vapoury forms from nation to nation under the 
name of Ossian; but the charm has vanished since the literary 
fraud of the talented Macpherson has been discovered by his 
publication of the fictitious Gaelic original text, which was a 
mere retranslation of the English work. There are un- 
doubtedly ancient Irish Fingal songs, designated as Finnian, 
which do not date prior to the age of chnfltianity, and, pro- 
bably, not even from so remote a period as the eighlii centuiy; 
but these popular songs contain little of that sentimental deli- 
neation of nature, which imparted so powerful a charm to the 
productions of Macpherson.f 

We have already observed that, although sentimentfl and 
romantic excitement of feeling may be considered as in a high 
degree characteristic of the Indo-Germanic races of Northern 
Europe, it cannot be alone referred to climate, or, in other 
words, to a longing, increased by protracted deprivation. We 
liave already remarked how the literature of the Indians and 
Persians, which has been developed imder the genial glow of 
isouthem climes, presents the most charming descriptions, not 
only of organic but of inanimate nature ; of the transition from 

* Jacob Grimm, in Reirihart Fuchsy 1834, s. ccxciv. (Compare also 
•Christian Lassen, in Ms Indische Alterthumskunde, bd. i. 1843, s. 296.) 

+ {Die UnacJUheU der Lieder OasiarCs und dee Macpherson'schen 
4}88ian'8 insbeaondere, von TcUvj, 1840.) The first publication of Ossian 
^y Macpherson was in 1760. The Finnian songs are. indeed, heard in 
the Scottish Highlands, as well as in Ireland, but they have been carried, 
according to O'Reilly and Drummond, from the latter country to Scot- 
land. 
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drought to tropical rain ; of the appearance of the first cloud 
cm the deep azure of the pmre sky, when the long-desired 
Etesian winds are first heard to rustle amid the feathery foliage 
of the lofty palms. 

Hie present would appear a fitting place to enter somewhat 
liirther into the domain of Indian delineations of nature. 
** K we suppose," writes Lassen, in his admirable work on 
Indian antiquity,* " that a part of the Arian race emigrated 
to India fix>m their native region in the north-western por- 
tion of the continent, they would have found themselves sur- 
rounded by a wholly unknown and marvellously luxuriant 
vegetation. The mildness of the climate, the fruitfulness of 
tibe soil, and its rich and spontaneous products, must have 
imparted a brighter colouring to the new life opened before 
them. Owing to the originally noble characteristics of the 
Arian race, and the possession of superior mental endowments, 
in which lay the germ of all the nobleness and greatness to 
which the Indians have attained, the aspect of external nature 
gare rise in the minds of these nations to a deep meditation on 
the forces of nature, which has proved the means of inducing 
that contemplative tendency, which we find so intimately 
urterwoven in the most ancient poetry of the Indians. The 
all-powerful impression, thus produced on the minds of the 
people, is most clearly manifested in the fundamental dogma 
of tibfiir belief — ^the recognition of the divine in nature. The 
freedtmi fix>m care, and the ease of supporting existence in such 
a climate, were also conducive to the same contemplative ten- 
dency. Who could devote themselves with less hindrance 
to a profound meditation of earthly life, of the condition of 
man after death, and of the divine essence^ than, the anchorites, 
dwelling amid forests,f the Brahmins of India, whose ancient 

* LaaBen, Ind. AUerthumskunde, bd. i. s. 412-415. 

+ Respecting the Indian forest-hermits, Vanaprestiae (Sylvicolss) and 
Srapiftni (a name which has been altered into Sarmani and Gcrmani), 
Bee lassen, " de nominibus quibtia veterihua appdlanbwr Indorum phi- 
hsaphi,*' in the JRhein, Museum f&r Philologie, 1833, b. 178-180. 
WiJhelm Grimm, recognises something of Indian colouring in the de- 
scription of the magic forest^ by a priest named Lambrecht, in the Song 
of Alexander, composed more than 1200 years ago, in immediate imi- 
tetion of a French original. The hero comes to a wonderful wood, where 
maidens, adorned with supernatural charms, spring from large flowers* 
He remains so long with them, that both flowers and maidens fade away* 

292 
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schools constitute one of the most remarkable phenomena of 
Indian life, and must have exercised a special influence on the 
mental development of the whole race?" 

In referring here, as I did in my public lectures, under the 
guidance of my brother and other learned Sanscrit scholars, to 
individual instances of that animated and frequently expressed 
feeling for nature, which breathes through the descriptive 
portions of Indian poetry, I would begin with the Vedas, the 
most ancient and most valuable memorials of the civilisation o^ 
the East Arian nations. The main subject of these writings is 
the veneration and praise of nature. The hymns of the Big- 
Veda contain the most charming descriptions of the " roseate 
hue of early dawn," and of the aspect of the " golden-handed 
sun.'' The great heroic poems of Ramayana and Mahabharata 
are of more recent date than the Vedas, but more ancient than 
the Puranas ; the adoration of nature being associated with the 
narrative in accordance with the character of epic creations. 
In the Vedas, the locality of the scenes which had been glori- 
fied by holy beings was seldom indicated, but in the heroic 
poems the descriptions of nature are mostly individual, and 
refer to definite localities, from whence they derive that 
animation and life which is ever imparted when the writer 
draws his materials fr-om the impressions he has himself 
experienced. There is a rich tone of colouring throughout 
Ihe description of the journey of Rama from Ayodhya to the 
residence of Dschanaka, in his life in the primitive forest, and 
in the picture of the anchorite life of the Panduides. 

The name of Kalidasa was early and widely known amongst 
the western nations. This great poet flourished in the highly 
cultivated court of Vikramaditya, and was consequently the 
contemporary of Virgil and Horace. The English and German 
translations of the Sacontala have added to the admiration 
which has been so freely yielded to this poet,* whose tender- 

i Compare Geryinus, bd. i. s. 282, and Massmann's DenhnMer, bd. i. fl 
6.) These are the same as the maidens of Edrisi's eastern magic 
island of Vacvac, called in the Latin version of the Masitdi Chotlibeddin, 
jmellas vasvoMenses (Humboldt, Exavnen crit, de la Giographie, i. L 
p. 63.) 

* Kalidasa lived at the court of Vikramaditya, about fifty-six years 
before our era. It is highly prohable that the age of the two great 
heroic poems, Ramayana and Mahabharata, is much ipore ancient than 
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uess of feeling, and richness of creative fancy, entitle him to 
a high place in the ranks of the poets of aU nations. The 
charm of his descriptions of nature is strikingly exemplified 
in the heautiful drama of Vtkrama and Urvtm^ where the 
king wanders through the thickets of the forest in search of 
the nymph Urvasi; in the poem of The Seasons; and in 
that of The Messenger of Clouds {Meghaduta). This last 
poem describes with admirable truth to nature the joy with 
which, after long drought, the first appearance of a rising 
cloud is hailed as the harbinger of the approaching season of 
rain. The expression, " truth to nature," of which I have 
just made use, can alone justify me in referring in connection 
with the Indian poem of The Messenger of the Clouds, to a 
picture of the beginning of the rainy season, which I sketched* 
in South America, at a period when Kalidasa's Meghaduta 
was not known to me even through the translation of Chezy. 
The mysterious meteorological processes which take place in 
the atmosphere in the formation of vapours, in the form of the 
clouds, and in the luminous electric phenomena, are the same 
between the tropics in both continents; and the idealising art, 
whose province it is to exalt reality into a picture, will lose 
none of its charm from the fact that the analysing spirit of ' 
observation of a later age may have succeeded in confirming 
die truthfiilness of an ancient and simply graphic delineation. 
We now turn from the East Arians or Brahminical 

that of the appearance of Buddha, that \& to say, prior to the middle of 
the flizth century before Christ. (Bomonf, Bftagavata-Puranay t i. 
p. czi. and cxviii.; Lassen, Ind. Alterthumehmde, bd. i. s. 356 and 
492.) Qeorge Forster. by the translation of Sakuntalaf i. e., by hia 
elegant German translation of the English version of Sir William 
Jones (1791) contributed very considerably to the enthusiasm for 
Indian poetry which then first shewed itself in Germany. I take 
pleasure in recalling some admirable lines of GK5the's, which appeared in 
1792:— 

'' Willst du die Blttthe des frlihen, die Frlichtc des sp'dteren Jahres, . 
Willst du was reizt und entzUckt, willst du, was sUttigt und nahrt j 
Willst du den Himmel, die Erde mit einem Namen begreifen; \ 

Nenn* ich Sakontala, Dich, und so ist alles gesagt." 
The most recent German translation of this Indian drama is that by 
Otto Bohtlingk (Bonn, 1842), from the important original text dis-] 
covered by Brockhaus. % 

* Humboldt, {Ueber Steppen und Wiisten), in the Ansicluei^ der 
Naiur, 2te Ausgabe, 1826, bd. i. s. 83-37. 
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Indians, and the marked bent of their minds tOTtnards the 
contemplation of the picturesque beauties of nature,* to the 
West Arians or Persians, who had separated in difTerent 
parts of the Northern Zend, and who were originally dispose^ 

^ In order to render more complete the small portion of the text 
which belongs to Indian literature, and to enahle me, (as I did before 
with relation to Greek and Roman literature,) to indicate the di^Tereut 
works referred to, I will here introduce some notices on the more gexieaA. 
consideration of the love of nature evmced by Indian writers, and kindly 
communicated to me in manuscript by Herr Theodor QoldstUcker, a dis- 
tinguished and philosqphical scholar thoroughly versed in Indian poetry : 

" Among all the influences affecting the intellectual development of 
the Indian naiion, the first and most important appears to me to have 
been that which was exercised by the rich aspect of the country. A deep 
sentiment for nature has at all times been a fundamental characteristic 
of the Indian mind. Three successive epochs may be pointed out in which 
this feeling has manifested itself. Each of these has its determined cha- 
racter deeply implanted in the mode of life and tendencies of the 
people. A few examples may therefore suffice to indicate the lactivity 
of Uie Indian imagination, which has been evinced for nearly three 
thousand years. The first epoch of the expression <^ a vivid feelii^ for 
nature is manifested in the Yedas; and here we would refer in the 
JRigveda to the sublime and simple descriptions of the dawn of day 
{RigvedorSankitdf ed. Rosen, 1838, Hymn xM. p. 88; Hymn xlviii. 
p. 92; Hymn xcii. p. 184; Hymn cxiii. p. 283: see also Hbfer, Ind, 
Oedichte, 1841, Lese i. & 3) and of ' the golden-handed sua/ {EigvedOf 
Sanhitd, Hymn xxii. p. 31 ; Hymn xxxv. p. 65). The adoration tif 
nature which was connected here, as in other nations, with aa early 
stage of the religious belief, has in the Yedas a peculiar significance, and 
is always brought into the most intimate connectien wit£i the eztemal 
and internal life of man. The second epoch is ▼eiy d^erent. In it « 
popular mythology was formed, and its object was to mould l^e lagas 
contained in the Yedas into a shape more easily eomprehfisided by aa 
age far removed in diaracter from that which had gone fay, and to asao^ 
ciate them with historical events wfaioh were elevated to the demain 
of mythology. The two great h«roic poems, the Eametfftfna and ti&e 
MakabJmrcOa, belong to this second epoch. The Iflst-maE^ pe«n had 
also the additional oi^'ect of rendering the Brahmins the most influen- 
tial of the four ancient Indian castes. The JRamaiyana is therefore tiie 
more beautiful poem of the two : it is richer in natural feeling, Mtd has 
kept within the domain of poetry, not having been obliged to take np 
elements alien and almost hostile to it. In both poems, nature does 
not^ as in the Yedas, constitute the whole picture, but only a part of iL 
Two points essentially distinguish the conception of lature at &e period 
of the heroic poems from that which the Yedas exhibit, without reference 
to the difference which separates the language of adoration f^rom ihtA <^ 
narrative. One of these points is the localisation of Uie d«8cr^»tioas 
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to eombiiie a BjnritoaHsed adoration of nature with the dual- 
isdc belief in Ahrimanes and Ormuzd. What we ufiuaHj 
term. Persian literature does not go further back than the 
time of ihe Sassanidefii the most anci^it monuments of their 

as for instance, according to Wilhelm von Schlegel, in the first "book oft 
Bamayana, or Bcdcbkanda, and in the second book, or AyodhyaJeanda 
see also on the differences between these two great epics Lassen, 
Ind. AHerihtMmhinde, bd. i s. 482. The next point, closely connected 
with the first, refers to the subject which has enriched the natural 
description. Mythical narration, especially when of a historical cha- 
racter, necessarily gave rise to greater distinctness and localisation In 
the description df nature. All the writers of great epics, whether it be 
Yalmiki, who sings ihd deeds of Bama, or the authors of the M^kabha- 
rata, who collected the national traditions under the collectire title of 
Yyasa, show themselves overpowered, as it were, by emotions con- 
nected with their descriptions of external nature. Bama's journey from 
Ajodhya to Dschanaka's capital, his life in the forest, his expedition to 
I^ka (Ceylon), where the savage Havana, the robber of his bride, 
Bita, dwells, and the hermit life of the Panduides, furnish the poet 
with the opportunity of following the original bent of the Indian mind, 
and of blending with the narration of heroic deeds the rich pictures of 
a luxuriant nature. {Ramayana, ed. Schlegel, lib, i. cap. 26, v. 18-16 : 
lib. ii. cap. 56, v. 6-11: compare Nalus, ed, Bopp, 1832, Ges. xii. v. 
1-10). Another point in which the second epoch differs from that of 
the Yedas in regard to the feeling for external nature, is in the greater 
richness of the subject treated of, which is not like the first limited to 
the phenomena of the heavenly powers, but comprbhends the whole of 
natnre, — ^the heavens and the earth, with the world of plants and of ani- 
mals, in all its luxuriance and variety, and in its influence on the mind 
of men. In the third epoch of the poetic literature of India, if we 
except the Puranas, which have the particular object oi developing the 
religious principle in the minds of the different sects, external nature 
exercises undivided sway, but the descriptive portion of the poems :is 
based on scientific and local observation. By way of specifying some of 
the great poems belonging to this ^>och, we will mention the Bhatti- 
hAvya (or Bhatti's poem), which, like the JRamayana, has for its sub- 
ject the exploits and adventures of IRama, and in which there occur 
mecessively several admirable descriptions of a forest life during a term 
of bonidmient, of the sea and of its beautiful shores, and of the breaking 
of the day in Ceylon (Lanka). {Bhatti-hdvya, ed. Calc^ P. i. canto 
TiL p. 432; canto x. p. 715; canto xi. p. 814. Compare also Filnf 
Oesange des BhaUiMvya, 1837, s. 1-18, by Professor SchUtz of Biele- 
feld; "ttie agreeable description of the different periods of the day in 
Magfaa's SisupaUibdha, and the Naiechadartscharita of Sri Harscha, 
if>h£Te, however, in the story of Nalus and Damayanti, the expression of 
the fe eling for external nature passes into a vague exaggeration. This 
extravagance contrasts with the noble simplicitj of the Bamayaiw, 
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poetry have pcrislied. It was not until the conntiy had been 
subjugated by the Arabs, and had lost its original character- 
istics, that it again acquired a national literature amongst tho 
Samanides, Gaznevides, and Seldschukes. The flourishing 
period of their poetry extending from Firdusi to Hafiz and 
Dschami, scarcely lasted more than four or five hundred years, 
and hardly reaches to the time of the voyage of Vasco de 
Gama. We must not forget in seeking to trace the love of 
nature evinced by the Indians and Persians, that these 
nations, if we judge according to the amount of cultivation 
by which they are respectively characterised, appear to be 
separated alike by time and space. Persian literature belongs 

as for instance where Visvamitra is described as leading his pupil to the 
shores of the Sona. {Sisupaladha, ed. Calc. pp. 298 and 372 ; compare 
SchUtz, op, cit. s. 25-2S ; Naiscfiadortscharita, ed. Calc. P. 1, v. 77-129; 
and Bamayana, ed. Schlcgel. lib. 1, cap. 35, v. 15-18.) Kalidasa, the 
celebrated author of Sakuntala, has a masterly manner of representing 
the influence which the aspect of nature exercises on the minds and 
feelings of lovers. The forest scene which he has pourtraycd in the 
drama of Vikrama and Urvasi may rank amongst the finest poetic 
creations of any period. {Vikramorvaaif ed. Calc. 1830, p. 71; see the 
translation in Wilson's Select Specimens of the Theatre of the Hindus, 
Calc. 1827, vol. iL p. 63.) Particular reference should be made in the 
poem of The Seasons^ to the passages referring to the rainy season and to 
spring. {Ritu8a7ihd7'a, ed. Bohlen, 1840, pp. 11-18 and 37-45, and 
s. 80-88, 1 07-1 1 4 of Bolilen's translation.) In the Messenger of Chuds, 
likewise the work of Kalidasa, the influence of external nature on the 
feelings of men is also the leading subject of the composition. This 
poem (the Meghadnta, or Messenger of Clouds, which has been edited by 
Gildemeistcr and "Wilson, and translated both by Wilson and by Ch§zy) 
describes the grief of an exile on the mountain Eamagiri. In his longing 
for the presence of his beloved, from whom he is separated, he entreats a 
passing cloud to convey to her tidings of his sorrows, and describes te 
the cloud the path which it must pursue, depicting the landscape as 
it would be reflected in a mind agitated with deep emotion. Among 
the treasures which the Indian poetry of the third period owes to the 
influence of nature on the national mind, the highest praise must be 
awarded to the Oitagovinda of Dschayadeva. (RUckert, in the Zeil' 
echrift fur die Kunde des Morgenlandes, bd. i. 1837, s. 129-173; 
Oitagovinda JayadevcB poetce indici drama lyricum, ed. Chr. Lassen, 
1836.) We possess a masterly rythmical translation of this poem by 
Kilckert, which is one of the most pleasing, and at the same time one of 
the most difficult in the whole literature of the Indians. The spirit of 
the original is rendered with admirable fidelity, whilst a vivid concep- 
tion of nature animates every part of this great composition. 
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to the middle ages, whilst the great literature of India apper- 
tains in the strictest sense to antiquity. 

In the Iranian elevated plateaux nature has not the same 
luxuriance of arborescent vegetation, or the remarkable diversity 
of form and colour, by which the soil of Hindostan is embel- 
lished. The chain of the Vindhya, which long continued to be 
the boimdary line of the East Arian nations, falls within the 
tropical region, whilst the whole of Persia is situated beyond 
tlie tropics, and a portion of its poetry belongs even to the 
northern districts of Balkh and Fergana. 

The four paradises celebrated by the Persian poets,* were 
the pleasant valley of Soghd near Samarcand, Maschanrud 
near Hamadan, Scha'abi Bowan near Kal'eh Sofid in Pars, 
and Ghute, the plain of Damascus. Both Iran and Turan 
are wanting in woodland scenery, and also therefore in the 
hermit life of the forest, which exercised so powerftil an in- 
fluence on the imagination of the Indian poets. Gardens 
refreshed by cool springs, and filled with roses and fruit-trees, 
can form no substitute for the wild and grand natural scenery 
of Hindostan. It is no wonder then that the descriptive 
poetry of Persia was less fresh and animated, and that it was 
often heavy and overcharged with artificial adornment. If in 
accordance with the opinion of the Persians themselves, we 
award the highest praise to that which we may designate by 
the terms spirit and wit, we must limit our admiration to the 
productiveness of the Persian poets, and to the infinite diver- 
tity of forms imparted to the materials which they employ; 
depth and earnestness of feeling are whoUy absent from their 
writings-! 

Descriptions of natural scenery do but rarely interrupt the 
narrative in the historical or national epos of Firdusi. It 
seems to me that there is much beauty and local truthful- 
ness in the description of the mildness of the climate and the 
force of the vegetation, extolled in the praise of the coast-land 
of Mazanderan, which is put into the mouth of a wandering 
bard. The king Kei Kawus is represented as being excited 
by this praise to enter upon an expedition to the Caspian Sea, 

* JTonmal of the Eoycd Geoffr* 8oc. of London, vol. x. 1841, pp. 
2, 8 ; Bttckert, Makamen Hariris, s. 261. 

+ Gttthe, in his Commentar zum vjeat-Gsttichen Divan, bd. vi. 1828, a. 
73, 78, and 111. 
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and even to attempt a new conquest.'* The poems on Spring 
by Enweri, Dschelaleddin Humi (who is esteemed the greatest 
mystic poet of the East), Adhad, and the lialf-Indian Feisi« 
generally breathe a tone of freshness and life, although a petty 
striving to play on words not tm&equently jars unpleasantly 
on the senses.f As Joseph von Hammer luis remai^ked, in his 
great work on the history of Persian poetry, Sadi in his 
Bostan and Gulistan (Fruit and Bose Gardens) may be regarded 
as indicating an age of ethical teaching, whilst Ha£z, whose 
joyous views of life have caused him to be compared to 
Horace, may be considered by his love-songs as the type of a 
high development of lyrical art; but that in both bombastic af- 
fectation too frequently mars the descriptions of nature-J The 
darling subject of Persian poetry, the " loves of the night- 
ingale and the rose," recurs with wearying frequency, and a 
genuine love of nature is lost in die East amid the artificial 
conventionalities of l^e language of £oweis. 

On passing northward from the Iranian plateaux through 
Turan (Tiiiijag in the Zend) to the UraHan Mountains, 
which separate Europe and Asia, we arrive at the primitive 
seat of the Finnish race ; for the Ural is as much a land of the 
ancient Fins as the Altai is of the ancient Turks. Among 
the Finnish tribes who have settled fer to the west in the low- 

* See Le Livre des Rota, pabli6 par Jules Mohl, 11. 1838, p. 487. 

+ See Job. von Hamine£y OescK der schSnen Bedehilnste Pereiens, 
1818, B. 96 concerning Ewhadeddin Enweri, who lived in the twelfth ce&- 
tuiy, and in whose poem on the Schedschai a remarkable allusion has been 
discovered to the mutual attraction of the heavenly bodies; fi. 18B, con- 
cerning Dschehdeddin Rami, the mystic; s. 259, concerning Dschelaled- 
din Ahdad; and s. 403, concerning Feisi, who stood forth at the court 
of Akbar as a defender of the religion of Biahma., and in wfaoae Qhazids 
there breathes an Indian tend^ness of feeling. 

i " Night cames on when the ink-bottle of heaven is overtumed," is 
the inelegant expression of Chodschah Abdullah Wasaaf, a poet who 
has, however, the merit of having 'been the first to describe the great 
fistronomieal ^bservatoiy of Meragha, with its lofty gniCMnon. Hili^ of 
Asterabad, makes the diisk of the moon glow with heat, and ngajds Uie 
evening dew as "the sweat of the moon." (Jos. von fiaunaer^ A. ^7- 
and 37L) 

§ TMija or Turan ure names whose etymology is still unknown. 
Bumouf {Yaena, i. i. pp. 427-430) has acutely called Attention to 
the Bactrian Satrapy of Turiua or Turiva mentioned in Btcabo {lil)i. 
zi. p. 517, Cas.) ; Du Theil and Groskurd would, howvuver, sahstHote'tho 
reading of Tapyiia; see the work of the latter, th. ii s. 4!tQ. 
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lands of Europe, Ellas Lonnrot has ooUected frxnn tlie lips of 
the Karelians and the country people of 01(»ietz, a laim 
number of Finnish songs, in which '' there breathes," acooro- 
ing to the expression of Jacob Giimm, **' an animated lore of 
nature rarely to be met with in any poetry but that of India.''* 
An ancient epos containing nearly ^ee thousand -vecses treats 
of a fight between the Fins and Laps, and the £ite of a demi- 
god named Yaino. It gi^es an interesting aooount of Fin- 
nish country life, especially in that portion of the work where 
Umarine, Uie wife of the smith, sends her &ocks into the 
woods, and offers up prayers for their safety. Few races 
exhibit greater or more remarkable differences in mental cul- 
tivation, and in the direction of their feelings, according as they 
have been determined by the degeneration of servitude, war- 
like ferocity, or a continual striving for political freedom, than 
the Fins, who have been so variously subdivided, although 
retaining kindred languages. In evidence of this, we need 
only refer to the now peaceM population amongst whom the 
epos above referred to was found, to the Huns, once cele- 
Imted for conquests that disturbed the then existing order of 
things, and who have long been confounded with the Monguk, 
and lastly, to a great and noble people — ^the Magyars. 

After having considered the extent to which intensity in 
the love of nature, and animation in the mode of its expres- 
si<m may be ascribed to differences of race, to the peculiar in- 
fluence of the coniiguration of the soil, the form of govern- 
ment, and the character of religious belief, it now remains for 
us to throw a glance over those nations of Asia who ofler 
the strongest contrast to the Arian or Indo-Germanic races, 
or in other ivords, to the Indians and Persians. 

The Semitic or Aramseic nations afSord evidence of a pro- 
found sentiment of love for nature, in the most ancient and 
venerable monuments of their poetic feeling and creative fancy. 
This sentiment is nobly and vividly manifested in their pastoral 
effiisions, in thdr hymns and choial songs, in all the sjJendour 
of lyric poetry in the Psalms of David, and in the schools of 
the seers and prophets, whose exalted inspiration almost 
wholly removed from the past, turns its prophetic aspirations 
to the future. 

The Hebraic poetxy, besides all its innate exalted sublimity^ 
* Ueber einjinnischca Epoa^ Jacob Grmun, 184fi^ & 5. 
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presents the nations of the West with the special attraction of 
Deing interwoven with numerous reminiscences connected 
with the local seat of the religion professed by the followers 
of the three most widely dijEused forms of belief, Judaism, 
Christianity, and Mahomedanism. Thus missions, favoured 
by the spirit of commerce, and the thirst for conquest evinced 
by maritime nations, have combined to bear the geographical 
names and natural descriptions of the East as they are pre- 
served to us in the books of the Old Testament, far into the 
forests of the New World, and to the remote islands of the 
Pacific. 

It is a characteristic of the poetry of the Hebrews, that as a 
reflex of monotheism it always embraces the imiverse in 
fis unity, comprising both terrestrial life and the luminous 
^teahns of space. It dwells but rarely on the individuality of 
//phenomena, preferring the contemplation of great masses. 
Ij The Hebrew poet does not depict nature as a self-dependent 
; object, glorious in its individual beauty, but always as in rela- 
tion and subjection to a higher spiritual power. Nature is to 
him a work of creation and order, the living expression of 
the omnipresence of the Divinity in the visible world. Hence 
the lyrical poetry of the Hebrews, from the very nature of its 
subject, is grand and solemn, and when it treats of the earthly 
condition of mankind, is full of sad and pensive longing. It 
is worthy of remark that Hebrew poetry, notwithstanding 
its grandeur, and the lofty tone of exaltation to which it is 
often elevated by the charm of music, scarcely ever loses 
the restraint of measure, as does the poetry of India. De- 
voted to the pure contemplation of the Divinity, it remains 
clear and simple in the midst of the most figurative forms of 
expression, delighting in comparisons which recur with almost, 
rhythmical regularity. 

As descriptions of nature, the writings of the Old Testa- 
ment are a faithful reflection of the character of the country 
in which they were composed, of the alternations of barren- 
ness and fhiitfulness, and of the alpine forests by which the 
land of Palestine was characterised. They describe in their 
regular succession, the relations of the climate, the manners of 
this people of herdsmen, and their hereditary aversion to agri- 
cultural pursuits. The epic or historical narratives are marked 
by a graceM simplicity, almost more unadorned thtm those 
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of Herodotus, and most true to nature ; a point on whicli the 
unanimous testimony of modem travellers may be received 
as conclusive, owing to the inconsiderable changes effected ini 
the course of ages in the manners and habits of a nomadic 
people. Their lyrical poetry is more adorned, and developes a 
rich and animated conception of the life of nature. It might 
almost be said that one single psalm (the 104th) represents 
the image of the whole Cosmos :—*' Who coverest thyself 
with light as with a garment : who stretchest out the heavens 
like a curtain : Who layeth the beams of his chambers in the 
waters : who maketh the clouds his chariot : who walketh upon 
the wings of the wind: Who laid the foundations of the earth 
that it should not be removed for ever. He sendeth the 
springs into the valleys, which run among the hills. They give 
drink to every beast of the field : the wild asses quench their 
thirst. By them shall the fowls of the heaven have their 
habitation, which sing among the branches. He causeth the 
grass to grow for the cattle, and herb for the service of man: 
that he may bring forth food out of the earth; And wine that 
maketh glad the heart of man, and oil to make his face shine^ 
and bread which strengtheneth man's heart. The trees of the 
Lord are full of sap; the cedars of Lebanon which he hath 
planted ; Where the birds make their nests : as for the stork, 
the fir-trees are her house." " The great and wide sea" is 
then described, "wherein are things creeping innumerable, 
both small and great beasts. There go the, ships: there is 
that leviathan, whom thou hast made to play therein." Hie 
description of the heavenly bodies renders this picture of 
nature complete: — ^' He appointed the moon for seasons: 
the sun knoweth his going down. Thou makest darkness, 
and it is night : wherein all the beasts of the forest do creep 
forth. The young lions roar after their prey and seek their 
meat from God. The sim ariseth, they gather themselves 
together, and lay them down in their dens. Man goeth forth 
unto his work and to his labour unto the evening." 

We are astonished to find in a lyrical poem of such a limited 
compass, the whole universe — ^the heavens and the earth — 
sketched with a few bold touches. The calm and toilsome 
labour of man, fi:om the rising of the smi to the setting of the 
same, when his daily work is done, is here contrasted with 
the moving life of the elements of nature. This contrast and 
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generaliBatioxi in the oonception of the mutual action of 
natural phenomena, and this retrospection of an omnipresent 
invisible power, which can renew the earth or crumble it to 
dust, constitute a solemn and exalted rather than a glowing 
and gentle form of poetic creation. 

Similar views of Ihe Cosmos occur repeatedly in the Psalms* 
(Psabi Ixv. 7-14, and Ixxiv. 15-1 7), and most fully perhaps 
in the 37th chapter of the ancient, if not ante-mosaic Book of 
Job. The meteorological processes which take place in the 
atmosphere, the formation and solution of vapour, according 
to the changing direction of the wind, the play of its colours, 
the generation of hail and of the rolling thunder are described 
with individualising accuracy; and many questions are pro- 
pounded which we 'in the present state of our physical knowledge 
may indeed be able to express imder more scientific defini- 
tions, but scarcely to answer satisfactorily. The Book of Job is 
generally regarded as the most perfect specimen of the poetry 
of the Hebrews. It is alike picturesque in the delineation of 
individual phenomena, and artistically skilful in the didactic 
arrangement of the whole work. In all the modem languages 
into which the Book of Job has been translated, its images 
drawn from the natural scenery of the East, leave a deep im- 
pression on the mind. " The Lord walketh on the heights of 
the waters, on the ridges of the waves towering high beneath 
the force of the wind," " The morning red has coloured the 
margins of the earth, and variously formed the covering of 
clouds, as the hand of man moulds the yielding clay." The 
habits of animals are described, as for instance those of the 
wild ass, the horse, the bufSilo, the rhinoceros, and the croco- 
dile, the eagle, and the ostrich. We see " the pure ether 
spread during the scorching heat of the south wind, as a 
melted mirror over the parched desert, "f Where nature has 

* Noble echoes of the ancient Hebraic poetry are found in the eleventh 
century, in the hymns of the Spanish Synagogue poet, Salomo ben 
Jehudah Qabirol, which contain a poetic paraphrase of the pseudo- Aris- 
totelian book, De Mundo. See Die rdigidse Poesie der Juden in 
Spanien, by Michael Sachs, 1845, s. 7, 217, and 229. The sketches 
drawn from nature, and found in the writings of Mose ben Jakob ben 
Esra (s. 69, 77,'and 285), are full of vigour and grandeur. 

f 1 have taken the passages in the Book of Job from the translation 
and exposition of Umbreit Q824), s. zzix.-zliL and 290-314. (Com« 
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hat Sparingly bestowed her gifts, the senses of man are sharp- 
esed, and he marks every change in the moving clouds of 
the atmosphere aronnd him, tracing in the solitude of the 
dreary desert, as on the face of the deep and moving sea, every 
phenomenon through its varied changes, back to the signs by 
which its coming was proclaimed. The climate of Palestine, 
especially in the arid and rocky portions of the country, is 
peculiarly adapted to give rise to such observations. 

The poetic literature of the Hebrews is not deficient in 
variety of form; for whilst the Hebrew poetry breathes a 
tone of warlike enthusiasm &om Joshua to Samuel, the 
little book of the gleaner Ruth presents us with a charm- 
ing and exquisitely simple picture of nature. Gothe,"^ at 
the period of his enthusiasm for the East, spoke of it '* as 
the loveliest specimen of epic and idyl poetry which we 



Even in more recent times, we observe in the earliest 
literature of the Arabs, a feint reflection of that grand con- 
templative consideration of nature, which was an original 
characteristic of the Semitic races. I would here refer to the 
picturesque delineation of Bedouin desert life, which the gi-am- 
marian Asmai has associated with the great name of Antar, 
and has interwoven with other pre-mahomedan sagas of heroic 
deeds into one great work. The principal character in this 
romantic novel is the Antar (of the race of Abs, and son of the 
princely leader Scheddad and of a black slave,) whose verses 
have been preserved among the prize poems {Moallakdt), hung 
up in the Kaaba. The learned English translator Terrick 
Hamilton, has remarked the biblical tone which breathes 
through the style of Antar.* Asmai makes the son of the 

pare generally Geaenius, Oeschichte der Mtr. Spracke und Sclirifi,fL 
33; and J6U antiquiBsimi carminia hebr. nai/ara atque virtutes, ed. 
IlgeD, p. 28.) The longest and most characteristic description of an 
animal which we meet with in Job, is that of the crocodile (xl. 25 — xli. 
26), and yet it contwns one of the evidences of the writer being him- 
self a native of Palestine. (tJmbreit, s. xli. and 308.) As the river-horse 
of the Nile and the crocodile were formerly found throughout the whole 
Delta of the Kile, it is not surprising that the knowledge of such 
strangely formed animals should have spread into the contiguous region 
of Palestine. . 

* GK^ihe, in his CommeTUar zum wesU^Uichen Dwan» s. 8. 
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desert go to Constantinople; and thus a picturesque contrast 
of Greek culture and nomadic ruggedness is introduced. The 
small space occupied in the earliest Arabic poems by natural 
delineations of the country, wiU excite but little surprise when 
we remember, as has been remarked by my friend Freytag 
of Bonn, who is so celebrated for his knowledge of this branch 
of literature, that the principal subjects of these poems are 
narrations of deeds of arms, and praise of hospitality and 
fidelity, and that scarcely any of the bards were natives of 
Arabia-Felix. A wearying ujiiformity of grassy plains and 
sandy deserts could not excite a love of nature, except under 
peculiar and rare conditions of mind. 

Where the soil is not adorned by woods and forests, the 
phenomena of the atmosphere, as winds, storms, and the long- 
wished-for rain, occupy flie mind more strongly, as we have 
already remarked. For the sake of referring to a natural 
image of this kind in the Arabian poets, I would especiedly 
notice Antar's Moallakat, which describes the meadows ren- 
dered fruitful by rain, and visited by swarms of buzzing 
insects ; f the fine description of storms in Amrul Kais, and 
in the 7th book of the celebrated Hamasa;\ and, lastly, the 
picture in the Nahegha Dliohyani of the rising of the Eu- 
phrates, when its waves bear in their course masses of reeds 
and trunks of trees. § The 8th book of Hamasa, inscribed 
" Travel and Sleepiness,** naturally attracted my special atten- 

• Antar, a Bedouin romance^ f mnslated from the Arabic by Terrick 
Hamilton, vol. i. p. xxvi.; Hamiiijr, in the Wiener Jdhrbilchem der 
ZiUeratur, bd. vi. 1819, s. 229; Kosenmiiller, in the Charakteren der 
vomehrmten DicfUer aUer Naticncn, bd. v. (1798) s. 251. 

f Antara cum achol. Sunsenii, ed. Menil., 1816, v. 15. 

t AmrvJJcewi Moallakcdf ed. E G. Hengstenberg, 1828; HamasOi ed 
Preytag, P. i. 1828, lib. vii. p. 785. Compare also the pleasing work, 
entitled Amrilkais, the Poet and King, translated by Pr. RUekert, 
1843, pp. 29 and 62, where sonthem showers of rain are twice described 
with exceeding truth to nature. The royal poet visited the court of the 
Emperor Justinian, several years before the birth of Mohammed, to seek 
aid against his enemies. See Le Divan d*Amro 'Ikais, accompagn^ 
d'une traduction par le Baron Mac Quckin de Slane, 1837^ p. 111. 

§ Nabeghah Dhohyani, in Silvestre de Sac/s Ckrestom. ardbe, 1806, t. 
iil p. 47. On the early Arabian literature generally, see Weil's Die poet. 
Litteratur der AraJbtr vor Mohammed, 1837, s. 15 and 90, as well as 
Preyta^s Daratdlung der araJbiochen Verektmei, 1830, s. 872-892. W© 



OEITESAL BETBOSPECT. 417 

taon; I soon found, however, that " sleepiness"* was limited 
to the first fragment of the book, and that the choice of the 
subject was the more excusable, as the composition is referred 
to a night journey on a camel. 

I have endeavoured in this section to manifest in a firagment- 
ary manner, the different influence exercised by the external 
vrorld, or the aspect of animate and inanimate nature at different 
periods of time, on the thoughts and mode of feeling of different 
races. I have extracted from the history of literature the cha- 
racteristic expressions of the love of nature. My object, there- 
fore, as throughout the whole of this work, has been to give 
general rather than complete views, by the selection of examples 
illustrative of the peculiar characteristics of different epochs and 
different races of men. I have noticed the changes manifested in 
the literature of the Greeks and Romans, to the gradual decay of 
those feelings which gave an imperishable lustre to classical an- 
tiqidty in the West, and I have traced in the writings of the early 
fafiiers of the Christian church, the beautiful expression of a love 
of nature, developed in the calm seclusion of an anchorite life. 
In considering the Indo-Germanic races (using the term in its 
strictest definition), we have passed from the German poetry of 
the middle ages, to that of the highly civilised ancient East Arums 
(Indians) and of the less fiivoured West Arians or inhabitants 
of ancient Iran. After a rapid glance at the Celtic Gaelic 
songs, and the recently discovered Finnish epos, I have deli- 
neated the rich life of nature that breathes forth from the 
exalted compositions of the Hebrews and Arabs — traces of 
Semitic or Arama^ic origin; and thus we have traced the 
images reflected by the external world on the imagination of 
nations dwelling in the north and south-east of Europe, in 
Western Asia, m the Persian plateaux, and in the Indian 
tropical regions. I have been induced to pursue this course 
from the idea that in order to comprehend nature in all its vast 
sublimity, it would be necessary to present it under a two-fold 
aspect, first objectively as an actual phenomenon, and next 
subjectively as it is reflected in the feelings of mankind. 

may soon expect an excellent and complete version of the Arabian poetxy 
descriptive of nature^ in the writings of Hamasa, from our great poet 
Vriedrich RUckert. 

* HamaecB Carmina, ed. Preytag, P. L 1828, p. 788, " Here finiaheii^* 
it is said in p. 796, " the chapter on travel and deepiness." 

2e 
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When the glory of the Aramseic, Gredc, and Roman domi. 
nion— or I might almost say, when the ancient world had 
passed away, we find in the great and inspired founder of a new 
era, Dante Alighieri, occasional manifestations of the deepest 
sensibility to the charms of the terrestrial life of nature, when- 
ever he abstracts himself from the passionate and subjec- 
tiye control of that despondent mysticism, which constituted 
the general circle of his ideas. The period in which he lived 
followed immediately that of the decline of the Suabian Minne- 
singers, of whom I have already spoken. At the close of the 
first canto of his Furgatorig* Dante depicts with inimitable 
grace the morning fragrance, smd the trembling light on the 
mirror of the gently moved and distant sea (tZ tremolar deUa 
marina) ; and in the fifth canto, the bursting of the clouds, 
and the swelling of the rivers, when after the battle of Cam-^ 
paldino, the body of Buonconte da Montefeltro was lost in the 
Amo-t The entrance into the thick grove of the terrestrial 
paradise, is drawn from the poet's remembrance of the pine 
forest near Ravenna, " la pineta in svl lito di chiassiy^\ where 
the matin song of the birds resounds through the leafy boughs. 
The local fidelity of this picture of nature contrasts in the 
celestial paradise with the '^ stream of light flashing innumerable 
sparks,§ which fall into the flowers on the shore, and then, as 

* Dante^ Purgaiorio, canto i v. 115: — 

" L* alba vinceva Y ora mattatina 
C&e fuggia 'nxumzi, si che di lontano 
Conobhi 11 tremolar della marina'' .... 

t Purg., canto v., v. 109 — 127:— 

"Ben Bai come nell* aer si raocoglie 
Queir umido vapor, che in aoqua riede, 
Tosto che sale, dove '1 freddo U cogUe" .... 

t Purg., canto xxviii. v. 1-24. 

§ Parad., canto xxx. v. 61-69: — 

"E vidi lume in forma di riviera 
Fulvido di fdlgori intra due rive 
Dipinte di mirabil primavera. 

Di tal fiumana uscian &ville vlve 
B d' ogni parte si mettean ne* fiori. 
Quasi rubin, che oro circonscrive. 

Poi come inebriate dagli odori, 

Riprofondavan se nel miro gwrgo 

£ «' UAA entrava, un altra n* uaeia faoiL* 
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if inebriated with their sweet fragraiiee, plunge back into the 
stream, whilst others rise around them/* It would almost 
seem as if this fiction had its origin in the poet^s recollection 
of that peculiar and rare |^os;^ore8oent condition of the 
ocean, when Itmiinous points appear to rise from the breaking 
waves, and spreading ttiemselTBs over the sur&ce of the waters, 
cooTert the Hquid plain into a moTing sea of sparkling stars. 
The rcQiarkable conciseness of the style of the Divina Cwn-^ 
media adds to the depth and earnestness of the impresskm 
widch it produees. 

In lingering on Italian ground, alHiough avoiding the fri- 
gid pastoral romances, I would here refer after Dante to the 
plaintive sonnet in which Petrarch describes the impression 
made on his mind by the charming valley of Yaucluse, after 
death had, robbed him of I^Aura; the smaller poems of Boiardo^ 
the friend of Hercules d'Este; and more recently, the stanzas 
of Vittoria ColomMU* 

I do not make any extracts fruna the Canzones of the VUa Nm/okso^ 
because the similitades and images which they contain do not belong to 
the purely natural range of terrestrial phenomena. 
* I would here refer to Boiardo's sonnet, beginning, 
Ombrosa selya, che il mio duolo ascolti^ 
and the fine stanzaa of Yittoria Colonna, which begin, 
Quando miro la terra omata e bella, 
Di mille vaghi ed odorati fieri .... 
A fine and rery characteristic description of the country seat of Fracas* 
toro on the hill of Incassi (Mens Caphius), near Verona, is given by this 
writer, (ix^o was equally distinguished in medicine, mathematics, and 
poetry), in his Naugeriua de poetica dicdogus. Hieron. Fracastorii 
Op. 1591, P. i. pp. 321^-326. See also in a didactic poem by the same 
writer, lib. ii. y. 208-219 (Op. p. 636), the pleasing passage on the 
culture of the Citrus in Italy. I miss with astonishment any expression 
f)i feeling connected with the aspect of nature in the letters of Petrarch, 
either when, in 1815, (three years, therefore, before the death of Laura), 
he attempted the ascent of Mont Yentour from Yaucluse, in the eager 
hope of beholding from thence a part of his native land; when he 
ascended the banks of the Khine to Cologne ; or when ho visited the 
Gulf of Baiae. He lived more in the world of his classical remem- 
brances of Cicero and the Homan poets, or in the emotions of his 
ascetic melancholy, than in the actual scenes by which he was sur- 
rounded. (See PetrarchcR Epist. de rebus /amiliaribus, lib. iv. 1, v. 
3 and 4 • pp. 119, 166, and 161, ed. Lugdun. 1601). There is, how* 
ever, an exceedingly picturesque description of a great tempest which 
he observed near Naples in 1343 (lib. v. 5, p. 165). 

2e2 
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When classical literature acquired a more generally diffiised 
vigour by the intercourse suddenly opened with the politically 
degenerated Greeks, we meet with the earliest evidence of this 
better spirit in the works of Cardinal Bembo, the Mend and 
counsellor of Raphael, and the patron of art; for in the JEtna 
Diahgus, written in the youth of the author, there is a charm- 
ing and vivid sketch of the geographical distribution of the 
plants growing on the declivities of the mountain, from the 
rich corn-fields of Sicily to the snow-covered margin of the 
crater. The finished work of his maturer age, the HistoruB 
Vejieta^ characterises still more picturesquely the climate and 
vegetation of the New Continent. 

Everything concurred at this period to fill the imaginations 
of men with grand images of the suddenly extended boimda- 
ries of the knowii world, and of the enlargement of human 
powers, which had been of simultaneous occurrence. As, in 
antiquity, the Macedonian expeditions to Paropamisus, and the 
wooded alluvial valleys of Western Asia awakened impres- 
sions derived from the aspect of a richly adorned exotic 
nature, whose images were vividly reflected in the works or 
highly gifted writers, even for centuries afterwards; so, in like 
manner, did the discovery of America act in exercising a 
second and stronger influence on the western nations than 
that of the crusades. The tropical world, with all the luxu- 
riance of its vegetation on the plains, with all the gradations 
of its varied organisms on the declivities of the Cordilleras, 
and with all the reminiscences of northern climates associated 
with the inhabited plateaux of Mexico, New Granada, and 
Quito, was now first revealed to the eyes of Europeans. 
Fancy, without whose aid no truly great work can succeed in 
the hands of man, lent a peculiar charm to the delineations 
of nature sketched by Columbus and Vespucci. The first of 
these discoverers is distinguished for his deep and earnest sen- 
timent of reL'gion, as we find exemplified in his description of 
the mild sky of Paria, and of the mass of water of the 
Orinoco, which he believed to flow from the eastern paradise ; 
while the second is remarkable for the intimate acquaintance 
he evinces with the poets of ancient and modem times, 
as shown in his description of the Brazilian coast. The reli- 
gious sentiment thus early evinced by Columbus became 
converted, with increasing years, and imder the influence of 
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the persecutions which he had to encounter, into a feeling of 
melancholy and morbid enthusiasm. 

In the heroic ages of the Portuguese and Castilian races it 
was not thirst for gold alone, as has been asserted from 
ignorance of the national character at that period, but rather 
a general spirit of daring, that led to the prosecution of dis- 
tant voyages. The names of Hayti, Cubagua, and Darien, acted 
on the imaginations of men in the beginning of the sixteenth 
century in the same manner as those of Tinian and Otaheite 
have done in more recent times, since Anson and Cook. If 
the narrations of far distant lands then drew the youth of the 
Spanish peninsula, Flanders, Lombardy, and Southern Ger- 
many, to rally around the victorious standard of an imperial 
leader on the ridges of the Andes, or the burning plains of 
Uraba and Core, the milder influence of a more modem civi- 
lisation, when all portions of the earth's surface were more 
generally accessible, gave other motives- and directions to the 
restless longing for distant travels. A passionate love of the 
study of nature, which originated chiefly in the north, glowed 
in the breast of all; intellectual expansion of views became 
associated with enlargement of knowledge ; whilst the poetic 
and sentimental tone of feeling, peculiar to the epoch of 
which we speak, has, since the close of the last century, been 
identified with literary compositions, whose forms were 
unknown to former ages. 

On casting a retrospective glance on the great discoveries 
which prepared the way for this modem tone of feeling, our 
attention is especially attracted by the descriptions of nature 
which we owe to the pen of Columbus. It is only recently that 
we have been in possession of his own ship's journal, his letters 
to the Chancellor Sanchez, to the Donna Juana de la Torre, 
governess of the Infant Don Juan, and to Queen Isabella. I 
have already attempted, in my critical investigation of the 
history of the geography of the fifteenth and sixteenth cen- 
turies,* to show with what depth of feeling for nature the 
great discoverer was endowed, and how he described the 
earth and the new heaven opened to his eyes, {viage nueijo al 
nufivo cielo % mundo quefasta enfonces estaba en occulto,) with 
a beauty and simplicity of expression which can only be ade- 

* Humboldt, Examen criHgtie de VhiHoire de la Qiographie du 
wmceau Continent i. 111. pp. 227-248. 
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quately appreciated by those who Are conversaat with the 
ancient vigour of the language at the period in whidi ho 
wrote. 

The physi<^omy and forms of the vegetation, the impene- 
trable ^ckets of the forests " in which one can scarcely dis- 
tinguish the stems to which the seyeral blossoms and leaves 
belong," the wild luxuriance of the flowering soil along the 
humid shores, and the rose-coloured flamingoes which, fishing- 
at early mom at the mouth of the rivers, impart animation to 
the scenery — all in turn arrested the attention of the old 
mariner as he sailed along the shores of Cuba, between the 
small Lucayan islands and the Jardinillos, which I too have 
visited. Each newly discovered land seems to him more 
beautiful than the one last described, and he deplores his 
inability to find words in which to express the sweet impres- 
sions awakened in his mind. Wholly unacquainted with 
botaay (although, through the influence of Arabian and Jew- 
ish physicians, some superficial knowlec^ of plants had been 
diflused in Spain), he was led, by a simple love of nature, to 
individualise all the unknown forms he beheld. Thus, in 
Cuba alone, he distinguishes seven or eight diflerent species 
of palms, more beautiful and taller than the date-tree {paries 
dades depalmas superiores a las nuesfras en su beUeza y altura). 
He informs his learned Mend Anghiera, that he has seen, 
pines and palms {palmeta et pineta) wonderfully associated 
together in one and the same plain; and he even so acutely 
observed the vegetation aroimd him, that he was the first to 
notice that there were pines on the mountains of Cibao, 
whose finiits are not fir-cones but berries like the olives of the 
Axarafe de SeviUa; and further, as I have already remarked, 
Columbus* already separated the genus Fodocarpus fix)m the 
5imily of Abietinese. 

" The beauty of the new land," says the discoverer, " fer 
surpasses the Campina de Cordova. The trees are bright, 
with an ever- verdant foliage, and are always laden with fruit. 
The plants on the ground are high and flowering. The air is 
warm as that of April in Castile, and the nightingale sings 
more melodiously than words can describe. At night the 
song of other smaller birds resounds sweetly, and I have also 
heard our grasshoppers and frogs. Once I came to a deeply 
* See p. 285. 
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enclosed hmrbour and saw a high mountain that had never been 
seen 'by any mortal eye, and from \rhence gentle waters 
(iindas a^uas) flowed down. The momitain was covered with 
firs and variously-formed trees ad<»ned with beautiful blos- 
soms. On sailing up the stream which empties itself into 
the faflty, I was astonished at the cool shade, the clear crystal- 
like water, and the number of the singing birds. I felt as 
if I eoold never leave so charming a spot, as if a thousand 
tcmgues would &il to describe all these things, and as if 
my hand were spell-bound and refused to write, {para hacer 
reiacitm a las Reyes de las cosas que vian no hastaran mil 
lenffuas a referUlo, ni la mono para lo escribir^ que leparecia 
questaba encantadoy * 

We here learn from the journal of a whoUy unlettered sea- 
man the power which the beauty of nature, in its individual 
forms, may exercise on a susceptible mind. Feelings ennoble 
language; for the style of the Admiral, especially when at the 
age of sixty-seven, on his fourth voyage, he relates his won- 
derful dream,f on the shore of Veragua, if not more eloquent, 
is at any rate more interesting than the allegorical, pastoral 
rcHnances of Boccado, and the two poems of Arcadia by San- 
nazaro and Sydney, than Garcilasso's SaUdo y Nemoroso^ or 
than the Diana of Jorge de Mcmtemayor. The elegiac idyllio 
element unfortunately predominated too long in the literature 
of the Spaniards and Italians. It required all the freshness of 
delineation which characterised the adventures of Cervantes* 
Knight of La Mancha to atone for the Galatea of the same 
author. Pastoral romance, however it may be ennobled by 
the beauty of langui^e and tenderness of sentiment manifested 
in the works of the above-named great writers, must, from its 
very nature, remain cold and wearisome, like the allegorical 
and artificial productions of the middle ages. Individuality 
of observation can alone lead to a truthful representation of 

* Jounial of Colombns on his first yojage (Oct 29, 1492; iN'ov. 
25-29; Dec. 7-16; Dec. 21); see also his letter to Dofia Maria de Guz- 
man, ama del Principe D. Juan, Dec 1500, in Navarrete, Coleceion de los 
Viages que hicUronpoc mar XosEapahoUs, t. i. pp. 43, €«5, 72, 82, 92, 
100, and 266. 

+ Uavarrete, op. cti, pp^ 303-304, Caria del Almirante a los Beyes 
esenta en Jainaioa a 7 de Julio, 1503) ; Humboldt, Mcamen crii., 
i iiL pp. 231-236. 
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nature; thus it is supposed that the finest descriptive stansas 
in the Gerusahmma Liberata* may be traced to impressions 
derived from the poet's recollection of the beautiful scenery of 
Sorrento by which he was surrounded. 

The power of stamping descriptions of nature with the im- 
press of faithful individuality, which springs from actual 
observation, is most richly displayed in the great national 
epic of Portuguese literature. It seems as £r a perfruned 
Eastern air breathed throughout this poem, which was written 
under a tropical sky in the rocky grotto near Macao, and in 
the Moluccas. Although I would not venture to assume that 
my opinion could serve as a confirmation of the bold expres- 
sion of Friedrich Schlegel, that " the Lusiad of Camoens far 
surpasses Ariosto in richness of colom: and luxuriance of 
X fancy," 1 1 may be permitted to add, as an observer of nature, 
that in the descriptive portions of the work, the enthusiasm 
of the poet, the ornaments of diction, and the sweet tones 
of mekmcholy never impede the accurate representation of 
physical phenomena, but rather, as is always the case where 
art draws from a pure source, heighten the animated impres- 
sion of the greatness and truth of the delineations. Camoens 
abounds in inimitable descriptions of the never-ceasing con- 
nection between the air and sea — ^betw^een the varying form 
of the cloudy canopy, its meteorological processes, and the 
different conditions of the surface of the ocean. He describes 
this siuiace when, curled by gentle breezes, the short waves 
flash beneath the play of the reflected beams of light; and 
again, when the ships of Coelho and Paul de Gama contend 
in a fearful storm against the wildly-agitated elements. J 

* TasBO, canto zvi. staiuse 9--16. 

f See Friedrich SchlegeFs SdmmU. Werke, bd. ii. s. 06; and on the 
disturbing mythological dualism, and the mixture of antique fable with 
Christian contemplations, see bd. x. s. 54. Camoens has tried, in 
stanzas 82-84, which have not met with sufficient admiration, to justify 
this mythological dualism. Tethys avows, in a naive manner, but in 
verses inspired by the noblest conception of poetry, " that she herself, 
Saturn, Jupiter, and all the host of gods, are vain fables, created by the 
blind delusion of mortals, and serving only to lend a charm to song — 
A Sanda Providencia que em Jupiter aqui se representa,**" 

t Oa Luaiadas de CamSeSf canto i. est 19; canto vi. est 71-82. See 
also the comparison in the description of a tempest raging in a forest^ 
canto i. est. 35. 
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Camoens is, in the strictest sense of the word, a great sea- 
painter. He had served as a soldier, and fought in the Em- 
pire of Morocco, at the foot of Atlas, in the Red Sea, and on 
the Persian Gulf; twice he had doubled the Cape, and, 
inspired by a deep love of nature, he passed sixteen years in 
observing Ihe phenomena of the ocean on the Indian and 
Chinese shores. He describes the electric fires of St. Elmo, 
(the Castor and Pollux of the ancient Greek mariners,) " the 
Hving light,* sacred to the seaman." He depicts the threat- 
ening water-spout in. its gradual development, "how the 
cloud woven from fine vapour revolves in a circle, and, letting 
down a slender tube, thirstily, as it were, sucks up the 
water, and how when the black cloud is filled, the foot of the 
cone recedes, and flying upwards to the sky, gives back in its 
flight, as fresh water, that which it had drawn from the waves 
with a surging noise. "f " Let the book-learned," says the 
poet, and his taunting words might almost be applied to the 
present age, "tryvto explain the hidden wonders of this 
world, since, trusting to reason and science alone, they are so 
ready to pronoimce as false what is heard from the Kps of the 
sailor, whose only guide is experience." 

The talent of tiie enthusiastic poet for describing nature is 
not limited to separate phenomena, but is very conspicuous in 
the passages in which he comprehends large masses at one 
glance. The third book sketches, in a few strokes, the form 
of Europe, J from the coldest north to " the Lusitanian realm, 

* The fire of St. Elmo, "o lume vivo que a maritima gente tern par 
9atUo, em tempo de tormenta" (canto y. est. 18). One flame, the 
Helena of the Greek mariners, brings misfortune, (Plin. ii. 87) ; two 
flames, Caator and Pollux, appearing with a rustling noise, " like flut- 
tering birds," are good omens, (Stob., Ecloff. Phys., i. p. 614; Seneca, 
Nat, QuomL, i. 1). On the eminently graphical character of Oamoens' 
descriptions of nature, see the great Paris edition of 1818, in the Vida 
de Camnes, by Dom Joze Maria de Souza, p. cii. 

+ The waterspout in canto v. est. 19-22, may be compared with the 
equally poetic and fiuthful description of LucretittSj vi. 423-442. 
On the fresh water, which, towards the close of the phenomenon, 
appears to faX\ from the upper part of the colunm of water, see Ogden 
On Waterspouts, (from observations made in 1820, during a voyage 
from Havaimah to Norfolk,) in Silliman's American Journal of Science, 
ToL zxix. 1836, pp. 254-260. 

t Canto iii. est. 7-21. In my reference? I have always followed the text 
of Camoens according to the editio princeps of 1572^ which has been 
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and the strait where Hercules achieved his last labour." 
Allusion is constantly made to the manners and civilisation of 
the nations who inhabit this diversified portion of the earth. 
From the Prussians, Muscovites, and the races ** que o Rheno 
frio lava^^ he hastens to the glorious plains of UeUas, '* que 
creastes os peitos eloquentes, e os juizos de alia phaniasta" In 
the tenth book he takes a more extended view. Tethys 
leads Gama to a high mountain, to reveal to him the secrets of 
the mechanism of Sie earth, {nuichina do mundo,) and to dis- 
close the course of the planets (according to the Ptolemaic 
hypothesis).* It is a vision in the style of Dante, and as 
the earth forms the centre of the moving universe, all the 
knowledge then acquired concerning the countries already 
discovert, and their produce, is included in the description 
of the globe.f Europe is no longer, as in the third book, 
the sole object of attention, but all portions of the earth are, 
in turns, passed in review, even " the land of the Holy Cross" 
(Brazil) is named, and the coasts discovered by MageUan, ** by 
birth but not by loyalty a son of Lusitania." 

If I have specisJly extolled Camoens as a sea painter, it 
was in order to in£cate that the aspect of terrestrial life 
appears to have attracted his attention less powerfully. Sis- 
mondi has justly remarked that the whole poem bears no 
trace of graphical description of tropical vegetation, and its 

given afresh in the excellent and splendid editions of Dom Joze Maria de 
Souza-Botelbo (Paris, 1818). In the German quotations 1 have gene- 
rally nsed the translation of Donner (1838). The principal aim of the 
Jjusietd of Camoens is to do honour to his nation. It vould be a monu^ 
ment, well worthy of his fame, and of the nation whom he extols, if 
a hall were oonstmcted in Lisbon, after the noble examples of the halls 
of Schiller and Qothe in the Grand Ducal Palace of Weimar, and if 
the twelve grand compositions oi my talented and deceased friend 
Gerard, which adorn the Souza edition, were executed in large dimen- 
mens, in fresco, on well-lighted walls. The dream of the King Dom 
Hanoel, in which the rivers Indus and Ganges appear to him; the Giant 
Adamastor hovering over the Cape of Good Hope (" Bu sou aqueUe 
occuUo e ffromde CaSbo, a quern chaT/iais v6s oUtroa Tormentorio'*) ; the 
murder of Ignes de Castro, and the lovely Ilha de Yenus, would all pro- 
dace the most admirable effect. 

* Canto X. est. 79-90 ; Camoens, like Vespucci, speaks of the part of 
the heavens nearest to the southern polo as poor in stars (canto v. est. 14)w 
He is also acquainted with the ice of the southern seas (canto v. est. 27). 

t Canto z. est. 91-141. 
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pocnliar pbysiognomy. Spices and other aonomatic substances, 
together with useful products of commerce, are alone noticed. 
The episode of the magic island* certainly presents the most 
charming pictures of natural scenery, but the vegetation, as 
befits an Ilha de Venus, is composed of " myrties, citrons, 
fragrant lemon-trees, and pomegranates," all belonging to the 
climate of Southern Europe. We find a greater sense of ^i- 
joyment from the littoral woods, and more attention devoted 
to the forms of the vegetable kingdom, in the writings of the 
greatest navigator of his day, Columbus; but then, it must be 
admitted, whilst the latter notes down in his journal the vivid 
impressions of each day as they arose, the poem of Camoens 
was written to do honour to the great achievements of the Por- 
tuguese. The poet, accustomed to harmonious sounds, could 
not either have felt much disposed to borrow from the language 
of tiie natives strange names of plants, or to have interwoven 
thein in the description of landscapes, which were designed 
as badcgroxmds for the main subjects of which he treated. 

By the side of the image of the knightly Camoens has often 
been placed the equally romantic one of a Spanish warrior, 
who served imder Uie Iwnners of the great Emperor in Peru 
and C3iili, and sang in those distant climes the deeds in 
which he had himself taken so honourable a share. But in 
the whole epic poem of the Araucana^ by Don Alonso de 
Ercilla, the aspect of volcanoes covered with eternal snow, of 
torrid sylvan valleys, and of arms of the sea extending far 
into the land, has not been productive of any descriptions 
which may be regarded as graphical. The exaggerated praise 
which Cervantes takes occasion to expend on Ercill<|in the 
ingenious satirical review of Don Quixote's books, is pro- 
babljr merely the residt of the rivalry subsisting between the 
Spanish and Italian schools of poetry, but it would almost 
iq[ypear to have deceived Voltaire and many modem critics. 
The Araacana is certainly penetrated by a noble feeling of 
nationality. The description of the manners of a wild race, who 
perish in struggling for the liberty of their country, is not 

* Canto ix. est 51-63. (Consult Lndwig Eriegk, Sckriften zur 
aUgemeinen Erdkimde, 1840, s. 838.) The whole Ilha de Yenus is 
an allegorical fable, as is clearly shown in est. 89; but the beginning of 
the relation of Dom Manoel's dream describes an Indian mountain and 
forest district (canto iv. est 70). 
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devoid of animation, but Ercilla's style is not smooth or easy, 
while it is overloaded with proper names, and is devoid of 
all trace of poetic enthusiasm.* 

This enthusiastic poetic inspiration is to be traced, how- 
ever, in many strophes of the Romancero Caballeresco ;f in 

* A predilection for the old literature of Spain, and for the enchanting 
region in which the Araucatia of AlomM) de Brcilla y Zufiiga was com- 
posed, hafl led me to read through the whole of this poem (which, unfortu- 
nately, comprises 42,000 verses) on two occasions, once in Peru, and 
again recently in Paris, when, by the kindness of a learned traveller, M. 
Temaux Compans, I received, for the purpose of comparing it with Ercilla, 
a very scarce book, printed in 1596 at Liina> and containing the nineteen 
cantos of the Arauco domado {compuesto por cl Licenciado Pedro de 
Oha natural de loa Ir^antes de JSngol en Chile), Of the epic poem of 
Ercilla, which Voltaire regarded as an Iliad, and Sismondi as a news- 
paper in rhyme, the first fifteen cantos were composed between 1555 
and 1568, and were published in 1569; the later cantos were first 
printed in 1590, only six years before the wretched poem of Pedro de 
Ofia, which bears the same title as one of the master-works of Lope de 
Yega, in which the Cacique Caupolican is also the principal personage. 
Ercilla is umuQected and true-hearted, especially in those parts of his 
composition which he wrote in the field, mostly on the bark of trees 
and ^e skins of animals, for want of paper. The description of his 
poverty, and of the ingratitude which he like others experienced at the 
court of King Philip, is extremely touching, particularly at the close 
of the 87th canto: 

" Climas pas^, mud^ constelaciones, 
Qolfos innavegables navegando, 
Estendiendo Sefior, vuestra corona 
Hasta casi la austral frigida zona." 
"The flower of my life is past; led by a late-earned experience I will 
renounce earthly things, weep, and no longer sing." The natural 
descriptibns of the garden of the sorcerer, of the tempest raised by 
Eponamon, and the delineation of the ocean, (P. i. pp. 80, 135, and 173; 
P. ii. pp. 130 and 161, in the edition of 1733,) are wholly devoid of life 
and atumation. Geographical registers of words are accumulated in 
such a manner that, in canto xxvii., twenty-seven proper names follow 
each other in a single stanza of eight lines. Part iL of the Araucana is 
not by Ercilla, but is a continuation, in twenty cantos, by Diego de 
Santistevan Osorio, appended to the thirty-seven cantos of Ercilla. 

+ See in Hamancero de Romances cahaJUereacoa i historicos ordenado, 
por D. Augustin Duran, P. i. p. 189, and P. ii. p. 287, the fine 
strophes commencing Iba dedinando el dia — Su curio y ligeraa JioraSp 
and l^ose on the flight of King Kodrigo, beginning 

" Cuando Icls pintados aves 
Mvdas estdn, y la tierra 
A tenia escuclia los rio$J* 



CAIiDEKON. 429 

the religious melancholy pervading the writings of Fray Luis 
de Leon, as, for instance, in his description of the charming 
night, when he celebrates the eternal lights {resplandores 
etemales) of the starry heavens;* and in the compositions of 
Calderon. "At the period when Spanish comedy had at- 
tained its fullest development," says my friend Ludwig Tieck, 
one of the profoxmdest critics of dramatic literature, "we 
often find, in the romanesque and lyrical metre of Calderon 
and his cotemporaries, dazadingiy beautiful descriptions of the 
8ea, of mountains, gardens, and sylvan valleys, but these are 
always so interwoven with allegorical allusions, and adorned 
with so much artificial brilliancy, that we feel we are reading 
harmoniously rhythmical descriptions, recurring continually 
with only slight variations, rather than as if we could breathe 
the free air of nature, or feel the reality of the mountain 
breath and the valley's shade." In the play of Life is a 
Dreamy {la vida es sueno,) Calderon makes the Prince Sigis- 
mtrnd lament the misery of his captivity in a number of grace- 
fully drawn contrasts with the freedom of all organic nature. 
He depicts birds " which flit with rapid wings across the wide 
expanse of heaven;" fishes, "which but just emerged from 
the mud and sand, seek the wide ocean, whose boimdlessness 
seems scarcely sufficient for their bold course. Even the 
stream which winds its tortuous way among flowers finds a 
free passage across the meadow; and I," cries Sigismund, in 
despair, " I who have more life than these, and a freer spirit, 
must content myself with less freedom!" In the same 
manner Don Fernando speaks to the King of Fez, in The 
Steadfast Prince, although the style is often disfigured by 
antitheses, witty comparisons, and artificially turned phrases, 
from the school of Gongora.f I have referred to these indi- 
vidual examples because they show, in dramatic poetry, which 

• Fray Luis de Leon, Ohras proprias y traducciones, dedicadaa m 
Don Pedro Portocarero, 1681, p. 120 : Noche serena. A deep feeling 
for nature also manifests itself occasionally in the ancient mystic poetry 
of the Spaniards (as, for instance, in Fray Luis de Granada, Santa 
Teresa de Jesus, and Malon de Ohaide) ; but the natural pictures are 
generally only the external investment under which the ideal religious 
conception is symbolised. 

+ Calderon, in TJie Steadfast Prince, on the approach of the fleet. 
Act i scene 1; and on the sovereignty of the wild beasts in the forests, 
Act ilL scene 2. 
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treats chiefly of events, passions, and characters, that descripii 
tions become merely the reflections, as it were, of the disposi- 
tion and tone of feeling of the principal personages. Shake- 
speare who, in the hnrry of his animated action, has hardly 
ever time or opportunitjr for entering deliberately, into the 
descriptions of natural scenery, yet paints them by accidental 
xeferenee, and in allusion to tibie feelings of the principal 
characters, in such a manner that we seem to, see them, and 
live in them. Thus, in the Midmunmer Niffhfs Dream^ we 
live in the wood; and in the dosii^ scenes of the Merchant 
of Venice^ we see the moonshine which brightens the warm 
summers night, without there being actually any direct 
description of either. ^' A true description of nature occurs, 
however, in King Lear, where the se^ningly mad Edgar 
represents to his blind fether, Gloucester, whQe on the plain, 
that they are ascending Dover Cliff. The description of the 
view,, on looking into the depths below, actually excites a 
feeling of giddiness."* 

If, in Shakespeare, the inward animation of the feelings, 
and the grand simplicity of the langu^e, gave such a won- 
derM degree of life-like truth and individuality to the expres- 
aon of nature; in Milton's exalted poem of Paradise Lost the 
descriptions are, from the very nature of the 8ul]ject, more 
magnificent than graphic. The whole richness of the poet'a 
fancy and diction is lavished on the descriptions of the luxu- 
riant beauty of Paradise, but, as in Thomson's charming didac- 
tic poem of The Seasons, vegetation eouJd only be Sketched 
in general and more indefinite outlines. According to the 
}ud^ent of critics deeply versed in Indian poetry, Kalidasa's 
poem on a similar subjeet, the Ritmanhara, which was writ- 
ten more than fifteen hundred years earlier, individualises, 
with greater vividness, the powerful vegetation of tropical 
regions, but it wants the charm which, in Thomson's woijt, 
springs from the more varied division of the year in northera 
latitudes, as the transition of the autunm ricn in fruits to the 
winter, and of the winter to the reanimating season of springs 
and from the images which may thus be dntwn of the labocurs 
or pleasm-able pursuits of men in each part of the year. 

* I have taken the passages diBtinguished in the text by marks of 
quotation, and relating to Oalderon and Shakespeare^ from impablishecl 
letters, addressed to myself by Ludwig Tieck. 
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If we proceed to a period nearer our own time, we 
observe that since the latter half of the eighteenth century 
deHneative prose especially has developed itself with peculiar 
vigour. Although the general mass of knowledge has be^ 
so excessively enlarged from the imiversally extended study 
of nature, it does not a|^ar that in those susceptible ai 
a higher degree of poetic inspiration, intellectual ocmtempla- 
ti<m has sunk under the weight of accumulated knowledge, 
but rather that as a result of poetic spontaneity, it has gained 
in comprehensiveness and elevation — and learning how t** 
penetrate deeper into the structure of the earth's crust, has 
explored in the mountain masses of our planet the stratified 
sepulchres of extinct organisms, and traced the geograj^cal 
distribution of aTiimals and plants and the mutual connection 
of races. Thus, amongst those who were the first by aa 
exciting appeal to the imaginative faculties, powerfully to 
animate the sentiment of enjoyment derived &om commimion 
with nature, and consequently ako to give impetus to its 
inseparable accompaniment— tiie love of distant travels, — ^we 
may m^ition in France Jean Jacques Rousseau, Buffon, and 
Bemardin de St. Pierre, and, exceptionally to include a stiU 
living author, I would name my old mend Auguste de 
Chateaubriand;''^ in Great Britain, the intellectual Play£ur; 
and in Germany, Cook's companion on his seccmd voyage of 
circumnavigation, the eloquent George Forster, who was 
endowed with so peculiarlv happy a fliculty of generalisation 
in the study of nature. 

It would be foreign to the present work, were I to under- 
taloe to inquire into the characteristics of these writers, and in- 
vestigate the causes which at one time lend a charm and 
grace to the descriptions of natural scenery contained m their 
universally diffused works, and at another disturb the impres- 
sions which they were designed to call forth; but as a tra- 
veUer, who has derived the greater portion of his knowledge 
from immediate observation, I may perhaps be permitted to 
introduce a few scattered remarks on a recent, and on the 
whole but littie cultivated, branch of literature. BuiBfon— . 
great and earnest as he was — simultaneously embracing a know- 
ledge of the planetary structures, of oi^anisation, and of the 
laws of light and magnetic forces — and far more profoundly 

• [This distinguished writer died July 4th of the present year (1848).l 
—TV 
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versed in physical investigations than his cotemporariet 
supposed, shows more artificial elaboration of style and more 
rhetorical pomp than indiyidualising truthMness, when he 
passes from the description of the habits of animals to the 
delineation of natural scenery, inclining the mind to the re- 
ception of exalted impressions, rather than seizing upon the 
imagination by presenting a >i8ible picture of actual nature, or 
conveying to the senses 3ie echo as it were of reality. Even 
throughout the most justly celebrated of his works in this 
department of literature, we instinctively feel that he could 
never have left Central Europe, and that he is deficient in 
personal observation of the tropical world, which he believes 
he is correctly describing. But that which we most espe- 
cially miss in the writings of the great naturalist, is a har- 
monious mode of connecting the representation of nature 
with the expression of awakened feelings; he is in fact defi- 
cient in almost all that flows from the mysterious analogy 
existing between the mental emotions of the mind and the 
phenomena of the perceptive world, 

A greater depth of feeling, and a fresher spirit of anima- 
tion pervade the works of Jean Jacques Rousseau, Bemardin 
de St. Pierre, and Chateaubriand. If I here allude to the per- 
suasive eloquence of the first of these writers, as manifested 
in the picturesque scenes of Clarens and La Meillerie on 
Lake Leman, it is because in the principal works of this 
zealous but ill-instructed plant-collector — which were written 
twenty years before Bufibn's fanciful Epoques de la Nature,* 

* The succession in which the works referred to were published is as 
follows: Jean Jacques Rousseau, 1759, Nouvelle HUoise; Buffon, 
Epoques de la Nature, 1778, but his Histoire Naturelle, 1749-1767; 
Bemardin de St Pierre, Etudes de la Nature, 1784, Paul et Vhginie, 
1788, Chaumih'e Indienne, 1791; George Forster, Reise nach der 
Sudsee, Vl*l*J, Kleine 8ckr\ften, 1794. More than half a century before 
the publication of the Nouvelle ffHoise, Madame de S^rigng, in her 
charming letters, had already shown a vlyid sense of the beauty of 
nature, such as was rarely expressed in the age of Louis XIY. See 
the fine natural descriptions in the letters of April 20, May 31, Au- 
gust 15, September 16, and November 6, 1671, and October 23 and 
December 28, 1689 (Aubenas, ffist. de Madame de Siviffni, 1842, 
pp. 201 and 427.) My reason for referring in the text to the old 
German poet, Paul: Flemming, who, from 1638 to 1639, accompanied 
Adam Oleahus on his journey to Muscovy and to Persia, is that, accord- 
ing to the convincing authority of my friend, Vamhagen von Ensc 
CBiograpIiUdie Denhv, bd. iv. s. i, 75, and 129)^ '' the character of 
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—poetic inspiration shows itself principally in the innermost 
peculiarities of the language, breaking forth as fluently in his 
prose as in the immortal poems of Klopstock, Schiller, Goethe, 
and Byron. Even where there is no purpose of bringing for- 
ward subjects immediately connected with the natural sciences, 
our pleasure in these studies, when referring to the limited 
portions of the earth best known to us, may be increased by 
the charm of a poetic mode of representation. 

In recurring to prose writers, we dwell with pleasure on the 
small work entitled Paul et Virginte, to which Bemardin da 
St. Pierre owes the fairer portion of his Kterary reputation. Tho 
work to which I allude, which can scarcely be rivalled by 
any production comprised in the literatm*e of other coun- 
tries, is the simple picture of an island in the midst of a 
tropical sea, in which, sometimes favoured by the serenity of 
the sky, and sometimes threatened by the violent conflict of the 
elements, two charming creatures stand picturesquely forth fix)m 
the wild sylvan luxuriance surrounding them as with a varie- 
gated flowery tapestry. Here, and in Qie Chaumiere Indienne^ 
and even in his Etudes de la Nature^ which are unfortxmately 
disfigured by wild theories and erroneous physical opinions, the 
aspect of the sea, the grouping of the clouds, the rustling of 
the air amid the crowded bamboos, the waving of the leavy 
crown of the slender palms, are all sketched with inimitablck 
truth. Bemardin de St. Pierre's master- work, Paul et Vir^ 
ginie, accompanied me to the climes whence it took its origin. 
For many years it was the constant companion of myself and 
my valued friend and fellow-traveller Bonpland, and often 
(the reader must forgive this appeal to personal feelings) in the 
calm brilliancy of a southern sky, or when in the rainy season 
the thunder re-echoed, and the lightning gleamed through the 
forests that skirt the shores of the Orinoco, we felt ourselves 
penetrated by the marvellous truth with which tropical nature 
is described, with all its peculiarity of character, in this 
little work. A like power of grasping individualities, without 
destroying the general impression of the whole, and without 
depriving the subject of a free innate animation of poetical 
fency, chai-acterises, even in a higher degiee, the intellectual 
and sensitive mind of the author of Atala, Eene, Les Martyres, 

Flemming's compositions is marked with a fresh and healthful yigcar, 
whilst his images of nature are tender and full of life/' 

2e 
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and Les Voyages 6, V Orient. In tlie works of lus creati'^'e 
fency, all contrasts of scenery in the remotest poilions of the 
earth arc brought before the reader with the most remarkable 
distinctness. The earnest grandeur of historical associations 
could alone impart a character of such depth and repose to 
the impressions produced by a rapid journey. 

In the literature of Germany, as in that of Italy and Spain, 
me love of nature manifested itself too long under the artificial 
fonn of idyl-pastoral romances, and didactic poems. Such was 
the course too frequently pursued by the Persian traveller, 
Paul Flcmming, by Brockes, the sensitive Ewald von Kleist, 
Hagedom, Salomon Gessner, and by Haller, one of the greatest 
naturalists of any age, whose local descriptions possess, it must 
hcwever be owned, a more clearly defined outline, and more 
objective truth of colouring. The elegiac-idyllic element was 
conspicuous at that period in the morbid tone pervading land- 
scape poetry, and even in Voss, that noble and profound student 
of cLa5'.sieal antiquity, the poverty of the subject could not be 
concealed by a higher and more elegant finish of style. It 
was only when the study of the earth's surfiice acquired pro- 
foundness and diversity of character, and the natural sciences 
were no longer limited to a tabular enumeration of marvellous 
productions, but were elevated to a higher and more com- 
prehensive view of comparative geography, that this finished 
development of language could be employed for the purpose 
of giving animated pictures of distant regions. 

The earlier ti'avellers of the middle ages, as for instance, 
John Mandeville (1353), Hans Schiltberger of Munich 
(1425), and Bemhard von Breytenbach (1486), delight us even 
in the present day by their charming simplicity, their free- 
dom of style, and the self-confidence with which they step 
before a public, who, from their utter ignorance, listen with 
the gi'eater curiosity and readiness of belief, because they 
have not as yet learnt to feel ashamed of appearing ignorant, 
amused, or astonished. The interest attached to the narra- 
tives of travels was then almost wholly dramatic, and the 
necessaiy and easily introduced admixtiu'e of the marvellous, 
gave them almost an epic colouring. The maimers of foreign 
nations are not so much described, as tJiey are rendered inci- 
dentally discernible by the contact of the travellers with the 
natives. The vegetation is unnamed and unheeded, with the 
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exception of an occasional allusion to some pleasantly flavoured 
or strangely formed fruit, or to the extraordinary dimensions 
of partictdar kinds of stems or leaves of plants. Amongst 
animals they describe, with the greatest predilection, first, 
those which exhibit most resemblance to the human form, and 
next, those which are the wildest and most formidable. The 
cotemporaries of these travellers believed in all the dangers 
which few of them had shared, and the slowness of navigati(Mi 
and the want of means of communication, caused the Indies, 
as all the tropical regions were then called, to appear at an 
immeasurable distance. Columbus'^ was not yet justified 
in writing to Queen Isabella, ^^ the world is small, much 
smaller than people suppose." 

The almost forgotten travels of l^e middle ages to which 
we have alluded, possessed, however, with all the poverty of 
their materials, many advantages in point of composition over 
the majority of our modem voyages. They had that cha- 
racter of unity which every work of art requires; everything 
was sffisociated with one action, and made subservient to the 
narration of the journey itself. The interest was derived from 
the simple, vivid, and generally implicitly believed relation of 
dangers overcome. Chiistian travellers, in their ignorance of 
what had already been done by Arabs, Spanish Jews, and 
Buddhist missionaries, boasted of being the first to see and 
describe everything. In the midst of the obscurity in which 
the East and the interior of Asia were shrouded, distance 
seemed only to magnify the grand proportions of individual 
forms. This unity of composition is almost wholly wanting 
in most of our recent voyages, especially where their object is 
the acquirement of scientific knowledge. The narrative in the 
latter case is secondary to observations, and is almost wholly 
lost sight of. It ^*s only the relation of toilsome and frequently^ 
uninstructive moimtain ascents, and above all of bold mari- 
time expeditions, of actual voyages of discovery in unexplored 
regions, or of a sojourn in the dreadful waste of the icy polar 
zone, that can a^Ebrd any dramatic interest, or admit of any 
great degree of individuality of delineation; for here the deso- 
lation of the scene, and the helplessness and isolation of the 

♦ Letter of the Admiral from Jamaica, July 7, 1603: " Elmundoes 
poro; diffo que el mundo no ea tan gra?ide como dice el vulgo" (Navar- 
rete, Colecewn de Viagea eep, t. i. p. 300.) 
2 F 2 
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seamen individualise the picture, and excite the imagination 
so much the more powerfully. 

If from what has already been said, it be undeniably true 
that in modem books of travel the action is thrown in the 
background, being in most cases only a means of linking 
together successive observations of nature and of manners, 
yet this partial disadvantage is fully compensated for by the 
mcreased value of the facts observed, the greater expansion of 
natural views, and the laudable endeavour to employ the 
peculiar characteristics of diflferent languages, in rendering 
natural descriptions clear and distinct. We are indebted to 
modem cultivation for a constantly advancing enlargement of 
our field of view, an increasing accumulation of ideas and 
feelings, and the powerful influence of their mutual reaction. 
Witliout leaving the land of our birth, we not only learn to 
know how the earth*s siir&ce is fashioned in the remotest 
zones, and by what animal and vegetable forms it is occu- 
pied, but we may even hope to have delineations presented to 
US, which shall vividly reflect in some degree, at least, the 
impressions conveyed by the aspect of external nature to the 
inhabitants of those distant regions. To satisfy this demand, 
to comply vrith a requirement that may be termed a species 
of intellectual enjoyment wholly unknown to antiquity, is an 
object for which modem times are striving, and it is an object 
which will be crowned with success, since it is the common 
work of all civilised nations, and because the greater perfec- 
tion of the means of communication by sea and land, renders 
the whole earth more accessible, and facilitates the comparison 
of the most widely separated parts. 

I have here attempted to indicate the direction in which 
the power possessed by the observer of representing what he 
has seen, the animating influence of the descriptive element, 
and the multiplication and enlargement of views opened to us 
on the vast theatre of* natural forces, may all serve as means 
of encom*aging the scientific study of nature, and enlarging 
its domain. The writer who in our Grerman literature, ac- 
cording to my opinion, has most vigorously and successfully 
opened this path, is my celebrated teacher and friend, George 
Forster. Through him began a new era of scientific voyages, 
the aim of which was to arrive at a knowledge of the compa- 
rative history and geography of different countries. Gifted 
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with delicate testhetic feelings, and retaining a vivid impres- 
sion of the pictures with which Tahiti and the other thev 
happy islands of the Pacific had filled his imagination, as in 
recent times that of Charles Darwin,* George Forster wa» 
the first to depict in pleasing colours the changing stages ol 
vegetation, the relations of climate and of articles of food in 
their influence on the civilisation of mankind, according to 
differences of original descent and habitation. All that can give 
truth, individuality, and distinctiveness to the delineation of 
exotic nature is united in his works We trace not only in his 
admirable description of Cook's second voyage of discovery, 
but still more in his smaller writings, the germ of that richer 
fiiiit which has since been matured.f But alas! even to his 
noble, sensitive, and ever hopeful spirit, life yielded no hap- 
piness. 

If the appellation of descriptive and landscape poetry 
have sometmies been applied, as a term of disparagement, to 
those descriptions of natural objects and scenes, which in 
recent times have so greatly embellished the literature of 
Germany, Prance, England and America, its application, 
in this sense, must be referred only to the abuse of the 
supposed enlargement of the domain of art. Ehythmical 
descriptions of natural objects, as presented to us by Delille, 
at the close of a long and honourably spent cai'eer, cannot 
be considered as poems of nature, using the term in its 
strictest definition, notwithstanding the expenditiu*e of refined 
rules of diction and versification. They are wanting in poetio 
inspiration, and consequently strangers to the domain of 
poetry, and are cold and dry, as all must be that shines by 
mere external polish. But when the so-called descriptive 
poetry is justly blamed as an independent form of art, such 
disapprobation does not certainly apply to an earnest endea- 
vour to convey to the minds of others, by the force of well 
applied words, a distinct image of the results yielded by the 
ridier mass of modern knowledge. Ought any means to be 

• See Journal and Remarks, by Charles Darwin, 1832-1886, in the 
Narrative of ike Voyages of the Adventure and Beagle, vol. iii. pp. 
47^490, where there occurs an extremely beautiful description of Tahiti. 

+ On the merit of George Forster as a man and a writer, see 
Gervinns, Oesch. der poet, Nationdl-LUteraiur aer Deutachen, th, v. 
•.390-392. 



io8 casMos. 

left unemployed, by which an animated picture of a distant 
zone, untraversed by ourselves, may be presented to the mind 
with all the vividness of tmth, enabling us even to enjoy some 
portion of the pleasure derived from the immediate contact 
vnth. nature? The Arabs express themselves no less truly 
than metaphorically, when they say that the best descriptioJi 
is that by which the ear is converted into an eye.* It is one 
of the evils of the present day, that an unhappy tendency to 
vapid poetic prose, and to sentimental effusions, has infected 
simuikaneoasly in different countries even the style of many 
justly celebrated travellers and writers on natural history. 
£xtravagancies of this nature are so much the more to be 
regretted, where the style degenerates into rhetorical bombast 
et morbid seotipaentality, either from want of literary cultiTEr- 
tion, or more particulaiiy from tb^ absence of all genuine 
onotion. 

Descriptions of nature, I would again observe, may be 
defined with sufficient sharpness und scientific accuracy, with- 
out on that account being deprived of the vivifying breath of 
ijiiiQgination. The poetic element must emanate from the 
iBtuitive perception of the connection between the sensuous 
and the intellectual, and of the imiversality and reciprocal 
Iknitation ajid unity of all the \itid forces of nature. The 
more elevated the subject, the more carefully should alJ: ex- 
ternal adornments of diction be avoided. The true effbot of 
a pictm-e of nature depends on its composition; every attempt 
at an artificial appeal from the author must therefore necesearily 
exert a disturbing infiuence. He who, familiar with the great 
works of antiquity, and secure in the possession of the nches 
of his native language, knows how to represent with tlie sim- 
]^city of individualising truth that which he has received 
from his own contemplation, will not &iil in producing the 
impression he seeks to convey ; for, in describing the boimd- 
lessness of nature, and not the limited circuit of his own 
mind, he is enabled to leave to others tmiettered freedom of 
feeling. 

It is not, however, the vivid description of tho riohly 
adorned lands of the equinoctial zone in which intensity of 
light and of humid heat accelerates and heightens the de- 
velopment of all organic germs, that has alone imparted the 

* FreyUg sDai'stellimg der arabiscJien Vershirut, 1830, & 402. 
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powerful attraction which in the present day is attached to 
the study of all branches of natural science. This secret 
chann, excited by a deep insight into organic life, is not 
Ihnited to the tropical world. Every portion of the earth 
offers to our "view the wonders of progressive formation and 
development, according to ever-recurring or slightly devi- 
ating types. Universal is the awful rule of those natural 
powers, which amid the clouds that darken the canopy of 
heaven with 8fx)rm8, as well as in the delicate tissues of 
oi^nic substances, resolve the ancient strife of the elements 
into accordant harmony. All portions of the vast circuit of 
creation — fiom the equator to the coldest zones — wherever 
ihe breath of spring unfolds a blossom, the mind may rejoice 
in the inspiring power of nature. Our German land is espe- 
cially justified in cherishing such a belief, for where is the 
southern nation who would not envy us the great master of 
poesy, whose works are all pervaded by a profound veneration 
for nature, which is alike discernible in The Sorrows of 
IVertker, in the Recollections of Italy, in the Metamorphoses 
cf Plants, and in so many of his poems } Who has more 
^oquently excited his cotemporaries to " solve the holy pro- 
blem of the universe," and to renew the bond which in the 
dawn of mankind united together philosophy, physics, and 
poetry? Who has drawn others "vvith a more powerful attrac- 
tion to that land, the home of his intellect, where, as he sings, 

Ehi sanfter Wind vom blauem Hlmmcl weht^ 
Di^i Myrte still, and hoch der Lorbeer steht ! 
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XANDSCA.PE PAINTING IN ITS INFLITENCE ON THE STUDY 
OF NATUKE GRAPHICAL BEPHESENTATION OF THE PHY- 
SIOGNOMY OF PLANTS^THE CHARACTEB AND ASPECT OF 
VEGETATION IN DIFFERENT ZONES. 

Landscape painting, and fresh and vivid descriptions of 
nature alike conduce to heighten the charm emanating from a 
study of the external world, which is shown us in all its diver- 
sity of form by both, while both are alike capable in a greater 
or lesser degree, according to the success of the attelhpt, to 
combine the visible and invisible in our contemplation of 
nature. The effort to connect these several elements, forms 
the last and noblest aim of delineative art, but the present 
pages, from the scientific object to which they are devoted, 
must be restricted to a different point of view. Landscape 
painting cannot therefore be noticed in anv frirther relation 
than that of its representation of the physiognomy and cha^ 
meter of different portions of the earth, and as it increases the 
desire for the prosecution of distant travels, and thus incites 
men in an equally instructive and charming manner to a free 
commimion with nature. 

In that portion of antiquity which we specially designate 
as classical, landscape painting, as well as poetic delineations 
of places, could not, from the direction of the Greek and 
Koman mind, be regarded as an independent branch of art. 
Both were considered merely as accessories ; landscape painting 
being for a long time used only as the backgrotmd of historical 
compositions, or as an accidental decoration for painted walls. 
In a similar manner, the epic poet delineated tiie locality of 
some historical occurrence by a picturesque description of the 
landscape, or of the background, I would say, if I maybe per* 
mitted here again to use the term, in front of which the 
acting personages move. The history of art teaches us how 
gradually the accessory parts have been converted into the 
main subject of description, and how landscape painting has 
been separated from historical painting, and gradually estab- 
lished as a distinct form; and lastly how himrnn figures were 
employed as mere secondary parts to some moimtain or forest 
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scene, or in some sea or garden view. Tlie separation of t^ese 
two species — ^historical and landscape painting — ^has been 
liius effected by gradual stages, which have tended to favour 
the advance of art through all the various phases of its de- 
yelopment. It has been justly remarked, that painting 
generally remained subordinate to sculpture among the an- 
cients, and that the feeling for the picturesque beauty of 
scenery which the artist endeavours to reproduce from his 
canvass, was imknown to antiquity and is exclusively of 
modem origin. 

Graphic indications of the peculiar characteristics of a 
locality must, however, have been discernible in the most an- 
cient paintings of the Greeks, as instances of which we may 
mention (if the testimony of Herodotus be correct),* that 
Mandrocles of Samos caused a large painting of the passage 
of the army over the Bosphorus to he executed for the Persian 
King,f and that Polygnotus painted the fell of Troy in the 
Lesche at Delphi. .Ajoiongst the paintings described by the 
elder Philostratus, mention is made of a landscape in which 
smoke was seen to rise from the summit of a volcano, and 
lava streams to flow into the neighbouring sea. In this very 
complicated composition of a view of seven islands, the most 
recent commentators^ think they can recognise the actual re- 
presentation of the volcanic district of the ^olian or Lipari 
islands north of Sicily. The perspective scenic decorations 
which were made to heighten the effect of the representation 

• Herod., iv. 88. 

•f* A portion of the works of Polygnotus and Mlkon (the painting of 
the battle of Marathon in the Pokile at Athens) was, according to 
the testimony of Himerius, still to be seen, at the end of the fourth 
oeniuiy (of our era), consequently when they had been executed 850 
years. (Letronne, Lettres sur la Peinture Matorigue murale, 1836, pp. 
202 and 453.) 

t PhUostratorum Imagines, ed. Jacobs et Welcker, 1825, pp. 79 and 
485. Both the learned editors defend, a^inst former suspicions, the 
authenticity of the description of the paintings contained in the ancient 
Neapolitan Pinacothek (tfacobs, pp. xvii. and xlvi. ; Welcker, pp. Iv. and 
xlvi). Otfried MUller conjectures that Philostratus's picture of the islands 
^. 17), as well as that of the marshy district of the Bosphorus (i. 9), and 
of the fishermen (L 12 and 13), bore much resemblance in their mode of 
representation to the mosaic of Palestrina. Plato speaks, in the Intro* 
dactory part of Critiae (p. 107), of landscape painting as the art of 
pictorially representing mountains, rivers, and forests. 
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of the master- works of JEscbylus and Sophocles, gradually 
enlarged this branch of art,* by increasing the demand for 
an illusive imitation of inanimate objects, as buildings, woods, 
and rocks. 

In consequence of the greater perfection to which sceno- 
graphy had attained, landscape painting passed amongst the 
Greeks and their imitators, the Romans, from the stage to 
their halls, adorned with columns, where the long ranges of 
wall were covered, at first, with more circumscribed Tiews,^ but 
shortly afterwards with extensive pictures of cities, sea-shores, 
and wide tracts of pasture-land, on which flocks were graz- 
ing.^ Although the Roman painter, Ludins, who lived in the 
Augustan age, cannot be said to have invented these graceful 
decorations, he yet made them generally popular, § animating 
^m by the addition of small figures. || Almost at the 
same period, and probably even half a century earlier, we find 
kiidscape painting mentioned as a much practised art among 
Hie Indians during the brilliant epoch of Vikramaditya. In 
the charming drama of Sahmtala^ the image of his beloved is 
shown to King Dushmanta, who is not satisfied with that 
alone, as he desires that ^' the artist should de|»ct the places 
which were most dear to his beloved, — the Malini river, 
with a sandbank on which the red flamingoes are standing; a 
chain of hills skirting on the Himalaya, and gazelles resting 
(m these hills." These requirements are not easy to comply 
with, and they at least in(ficate a belief in the practicability 
of executing such an intricate composition. 

In Rome, landscape painting was developed into a separate 
branch of art from the time of the Csesars ; but if we may 

* Pariicularly through Agatbarcus, or at least according to the rales 
he established. Aristot. Poet, iv. 16; Vitruv., lib. v. cap. 7, lib. vii. in. 
Prsef. (ed. Alois Maxiniiis, ]836, t. i. p. 292, t. iL p. 56); compare 
also Letronne's work^ op, ciU p. 271-280. 

+ On Objects qf Mhopographia, see Weleker ad PhUostr, Iinag,, 
p. 397. 

X Vitruv., lib. viL cap. 5 (t. ii. p. 91). 

§ Hirt., Geack. der bildenden Kunate hei den Alien, 1833, b. 332; 
Letronne, pp. 262 and 468. 

11 Ludius qui priuaus (1) instituit amoeniasimam parietum picturam 
(Plin. XXXV. 10). The topiaria opera of Pliny, and the varieicUes 
iopiorum of Yitruvius^ were small decorative landscape paintings. Tlie 
passage quoted in the text of Ivalidasa occurs in the ScJamkUa^ act vL 
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jttdge from the manj specimens preserved to us in the exca> 
nations of Herculaneum, Pompeii, and Stabice, tiiese pictures of 
nature were frequently nothing more than bird's-eye views o^ 
ihe country, similar to maps, and more like a delineation of 
seaport towns, villas, and artificially arranged gardens, than 
the representation of free nature. That which may have been 
regarded as the habitably comfortable element in a landscape 
seems to have al<»be attracted the Greeks and Romans, and 
^et that which we term the wild and romantic. Their imita- 
tions might be so £Eur accurate as frequent disregard of per« 
Upective and a taste for aiiificial and conventional arrangement 
permitted, and their arabesque-like compositions, to which the 
critical Vitruvius was averse, often exlubited a rhythmically 
recurring and weU-conceivcd representation of animal and 
vegetable forms ; but yet, to borrow an expressuin of Otfried 
MuHeTy* ^'the vague and mysterious reflection of the mind, 
which seems to appeal to us from the landscape, appeared 
to the ancients, from the peculiar bent of their feelings, as^ 
incapable of artistic devek^ment, and their delineations were 
sketched with more of sportiveness than earnestness and 
f^ntiment.'' 

We have thus indicated the Mialogy which existed in the 
process of development of the two means— descriptive diction,, 
and graphical representations — ^by which the attempt to render 
the impressions produced by the aspect of nature appreciable 
to the sensuous faculties, has gradually attained a certain degree 
of independence. 

llie specimens of ancient landscape painting in the manner 
of Ludiufl, which have been recovered from the excavations at 
I'ompeii (lately renewed with so happy a result), belong most 
prdtmbly to a single and very short period ; viz., that intervening 

♦ OtMed Mtiller, AnMologie der Kunst, 1830, s. 609. Having 
Already spoken in the text of the paintings found in Pompeii and 
liereulaneum as being compositions but little allied to the freedom of 
nature, I must here notice some exceptions, which mAj he considered 
as laadsespes in th« strict modem sense of the void. See Pitture 
d" JSrcolanOy vol. ii. tab. 45, vol. iii. tab. 53; and, as backgrounds in 
charming historical compositions, voL iv. tab. 61, 62, and 63. I do 
cot refer to the remarkable representation in the Manvmenti deW 
JnMiluto di Corriapondenza archeoloffica, voL iil. tab. 9, since its 
l^eunine antiquity ha^ already been called in question by Haoal Roehettef 
an archaeologist of much acuteness of observation. 
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between Nero and Titus,* for the city' had been entirely de* 
fitroyed by an earthquake only sixteen years before the cele* 
brated eruption of Vesuvius. 

The character of the subsequent style of painting practised 
by the early Christians, remained nearly allied to that of the 
true Greek and Roman schools of art from the time of Con-' 
fitantine the Great to the beginning of the middle ages. A rich 
mine of old memorials is opened to us in the miniatures which 
adorn splendid and well-preserved manuscripts, and in the rarer 
mosaics of the same period, f Kumohr makes mention pf a Psalter 
in the Barberina Library at Rome, where, in a miniature, David 
is represented " playing the harp, and surrounded by a pleasant 
grove, from the branches of which n3rmphs look forth to listen. 
This personification testifies to the antique nature of the whole 
picture." Since the middle of the sixth century, when Italy 
was impoverished and politically disturbed, the Byzantine art 
in the Eastern empire still preserved the lingering echoes 
and types of a better epoch. Such memorials as these form 
the transition to the creations of the latei middle ages, when 
the love for illuminated manuscripts had spread from Greece, 
in the east, through southern and western lands into the 
Frankish monarchy, amongst the Anglo-Saxons, and the in- 
habitants of the Netherlands. It is, therefore, a fact of no 

* In refutation of the supposition of Du Theil (Voifctge en Italie, 
par rAbb6 Barth61emy, p. 284) that Pompeii still existed in splendour 
under Adrian, and was not completely destroyed till towards the close 
of the fifth centuiy, see Adolph von Hoff, OesMckU der Veranderungen 
der Erddberjldches th. ii. 1824, s. 196-199. 

t See Waagen, Kungtwerke und KUnstler in England und Pari9, 
th. iii. 1839, s. 196-201; and particularly s. 217-224, where he de- 
scribes the celebrated Psalter of Uie tenth centuiy (m the Paris Library), 
which proves how long the "antique mode of composition" maintained 
itself in Constantinople. I was indebted to the kind and valuable 
communications of this profound connoisseur of art (Professor Waagen, 
Director of the Gallery of Paintings of my native city), at the time of 
my public lectures in 1828, for interesting notices on the history of art 
after the period of the Koman empire. What I afterwards wrote on the 
gradual development of landscape painting, I communicated in Dresden 
in the winter of 1836 to Baron von Bumohr, the distinguished and too 
early deceased author of the Italieniacke ForscJmngen, 1 received 
from this excellent man a great nimiber of historical illustrations, which 
he even permitted me to publish if the form of my work should render 
it expedient. 
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dight importance for the history of modem art that ''the cele- 
brated brothers Hubert and Johann van Eyck belonged essen- 
tially to a school of miniatm-e painters which since the last half 
of the fourteenth century attained to a high degree of perfection 
in Flanders."* 

The historical paintings of the brothers van Eyck present 
us with the first instances of carefully executed kndiscapes. 
Neither of them ever visited Italy, but the yoimger brother, 
Johann, enjoyed the opportunity of seeing the vegetation of 
Southern Europe, when in the year 1428 he accompanied the 
embassy which Philip the Good, Duke of Burgundy, sent to 
Lisbon when he sued for the hand of the daughter of Kine 
John I. of Portugal. In the Museum of Berlin are preserved 
the wings of the Yimous picture which the above-named cele- 
brated painters — ^the actual founders of the great Flemish 
school— executed for the cathedral at Ghent. On these wings 
which represent holy hermits and pilgrims, Johann van Eyck 
has embellished the landscape with orange and date trees 
and cypresses, which, from their extreme truth to nature, 
impart a solemn and imposing character to the other dark 
masses in the picture. One feels, on looking at this painting, 
that the artist must himself have received the impression of 
a vegetation fanned by gentle breezes. 

In considering the master- works of the brothers van Eyck 
we have not advanced beyond the first half of the fifteenth cen- 
tury, when the more highly perfected style of oil-painting, which 
was only just beginning to replace painting in tempera, had 
already attained to a high degree of technical perfection. The 
taste for a vivid representation of natural forms was awakened, 
and if we would trace the gradual extension and elevation of 
this feeling for nature, we must bear in mind, that Antonio di 
Messina, a pupil of the brothers van Eyck, transplanted the 
predilection for landscape painting to Venice, and that the 
pictures of the van Eyck school exercised a similar action in 
Florence on Domenico Ghirlandaio and other masters.f The 

• Waagen, op, ciY., th. i. 1887, 8. 69; th. ilL 1839, s. 352--359. [See 
Lanza's History of Painting. Bohn's Standard Library, 1847, vol i., 
pp. 81-87.]— Tr. 

t " Pinturicchio painted rich and well composed landscapes as inde- 
pendent decorations, in the Belvidere of the Vatican. He appears to 
LacYe exercised an influence on Eaphael, in whose paintings there are 
Sumy landscape peculiarities which cannot be traced to Pemgino. In 
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artists at this epoch directed their efforts to a careful, but 
almost timid imitation of nature, and the master-works of 
Titian afford the earliest evidence of freedom and grandeur 
in the representation of natural scenes ; but in this respect 
also, Giorgione seems to have served as a model for that great 
painter. I had the opportunity for many years of admiring in 
the gallery of the Louvre at Paris that picture of Titian 
which represents the death of Peter Martyr, overpowered 
in a forest by an Albigense, in the presence of anotiier Domi- 
nican monk.'^ The form of the forest-trees, and their foliage, 
the mountainous and blue distance, the tone of colouring, keA 
the lights glowing through the whole, leave a solemn impres« 
sion of 'the earnestness, grandeur, and depth of feelings which 
pervade this simple landscape composition. So vivid was 
Titian's admiration of nature, that not only in the pictures of 
beautiful women, as in the background of his exqiiisitely 
formed Venus in the Dresden Gallery, but also in those of a 
graver nature, as for instance, in his picture of the poet 
Pietro AretinOj he painted the surrounding landscape and 
sky in harmony with the individual character of the sub- 
ject. Annibal Caracci and Domenichino, in the Bolog- 

Pmturicchio and his fripds we also already meet with those singular, 
pointed forms of mountains which, in your lectures, you were disposed 
to deriye from the Tyrolese dolomitic cones which Leopold von Buch 
has rendered so celebrated, and which may have produced an impression 
on travellers and artists from the constant intercourse existing between 
Italy and Germany. I am more inclined to believe that these conical forma 
in the earliest Italian landscapes are either very old conventional modes 
of representing mountain forms, in antique bas-reliefs and mosaic works, or 
that they must be regarded as unskilfully foreshortened views of Boiucte 
and similarly isolated mountains in the Campagna di Soma." (From a 
letter addressed to me by Carl Friedrich von Rumohr, in October 
1832). In order to indicate more precisely the conical and pointed 
mountains in question, I would refer to the fancifiil landscape which 
forms the background in Lecmardo da Vinci's universally admired 
pictuie of Mona Lisa (the consort of Francesco del Qiocondo). Among 
the artists of the Flemish school who have more particularly developed 
landscape painting as a separate branch of art, we must name Patenier's 
successor, Herry de Bles, named Givetta from his animal monogram, 
and subsequently the brothers Matthew and Paul Bril, who excited a 
strong tastK3 in favour of this particular branch of art during their 
sojourn in Rome. In Germany, Albrecht Altdorfer, Durer's pupil, 
practised landscape panting even somewhat earlier and with greater 
finccess than Patenier. 

* Painted for the Church of San Giovanni e Paolo at Yenice. 
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nese school, adhered failMiUy to tliis elevation of style. If^ 
however, the great epoch of historical painting belong to 
the sixteenth century, that of landscape painting appertains 
luidoubtedly to the seventeenth. As the riches of nature be- 
came more known, and more carefully observed, the feeling 
of art was likewise able to extend itself over a greater diver- 
sity of objects, while at the same time the means of technical 
representation had simultaneously been brought to a higher 
degree of perfection. The relations between the inner tone 
of feelings and the delineation of external nature became more 
mtimate, and by the links thus established between the two, 
tlie gentle and mild expression of the beautiful in nature was 
elevated, and, as a consequence of this elevation, belief in 
the power of the external world over the emotions of the 
mind was simultaneously awakened. When this excitement, 
in conformity with the noble aim of all art, converts the 
actual into an ideal object of fancy, when it arouses within 
our minds a feeKng of harmonious repose, the enjoyment is 
not unaccompanied by emotion, for the heart is touched 
whenever we look into the depths of nature or of humanity.* 
In the same century we find thronged together Claude Lor- 
raine, the idyllic painter of light and aerial distance; Ruys- 
dael, with his dark woodland scenes and lowering skies; 
Gaspard and Nicholas Poussin, with their nobly delineated 
forms of trees; and Everdingen, Hobbima, and Cuyp, so true 
to life in their delineations.f 

In this happy period of the development of art, a noble 
effort was manifested to introduce all the vegetable forms 
yielded by the North of Europe, Southern Italy, and the 
Spanish Peninsula. The landscape was embellished with 

* TVilhelm von Humboldt, GesammeLte Werhe, bd. iv. s. 37; see also, 
on the different gradations of the life of nature, and on the tone of mind 
awakened by the landscape around, Cams, in his interesting work. 
Brief en uber die Landachaftmalerei, 1831, s. 45. 

+ The great century of painting comprehended the works of Johann 
Breughel, 1569-1625; Rubens, 1577-1640; Domenichino, 1581-1641 ; 
Philippe de Champaigne, 1602-1674; Nicolas Poussin, 1594-1655; Gas- 
par Poussin (Dughet). 1613-1675; Claude Lorraine, 1600-1682; Albert 
Cuyp, 1606-1672; Jan Both, 1610-1650; Salvator Rosa, 1615-1673; 
Everdingen, 1621-1675; Nicolaus Berghem, 1624-1683; Swanevelt^ 
1620-1690; Ruysdael, 1635-1681; Minderhoot Hobbima, Jan Wynants, 
Adriaan van de Velde, 1639-1672; Carl Dujardin, 1644-1687. 
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oranges and laurels, with pines and date-trees; the latter 
{which, with the exception of the small Chamaerops, origin- 
ally a native of European sea-shores, was the only member of 
the noble family of palms known from personal observation), 
was generally represented as having a snake-like and scaly 
tnmk,* and long served as the representative of tropical 
vegetation; as, in like manner, Pinus pinea is even still very 
generally supposed to furnish an exclusive characteristic of 
the vegetable forms of Italy. The contour of high mountain-* 
chains was but little studied, and snow-covered peaks, which 
projected beyond the green Alpine meadows, were, at that 
period, still regarded by naturalists and landscape painters as 
inaccessible. The physiognomy of rocky masses seems scarcely 
to have excited any attempt at accurate representation, 
excepting where a water-fall broke in foam over the moun- 
tain side. We may here remark another instance of the 
diversity of comprehension manifested by a free and artistic 
spirit in its intimate communion with nature. Rubens, who, 
in his great hunting pieces, had depicted the fierce move- 
ments of wild animsis with inimitable animation, succeeded, 
as the delineator of historical events, in representing, with 
equal truth and vividness, the form of the landscape in the 
waste and rocky elevated plain surrounding the Escurial.f 

The delineation of natural objects included in the branch of 
art at present under consideration, could not have gained in 
diversity and exactness, until the geographical field of view 
became extended, the means of travelling in foreign coimtries 
facilitated, and the appreciation of the beauty and configura- 
tion of vegetable forms, and their arrangement in groups of 
natural families, excited. The discoveries of Columbus, Vasco 
de Gama, and Alvarez Cabral, in Central America, Southern 
Asia, and the Brazils; the extensive trade in spices and drugs 
carried on by the Spaniards, Portuguese, Italians, and Flem- 
ings, and the establishment of botanical gardens at Pisa, 
Padua, and Bologna, between 1544 and 1568, although not 
yet furnished witii hot-houses properly so called, certainly 

* Some strangely fancifal representations of date palms, which have 
A knob in the middle of the leafy crown, are to be seen in an old pio- 
tare of Cima da Conegliano, of Uie school of Bellino (Dresden Oalleiy, 
1835, No. 40). 

t Dresden Gallery, No. 917. 
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made artists acquainted with many remarkable forms of exotic 
products, including even some that belong to a tropical vege- 
tation. Single fruits, flowers, and branches were painted 
with much natural truth and grace by Johann Bi'eughely 
whose reputation had been already established before the 
dose of the sixteenth century; but it is not until the 
middle of the seventeenth century that we meet with land- 
scapes, which reproduce the individual character of the torrid 
zone, as impressed upon the artist's mind by actual observa- 
tion. The merit of the earliest attempt at such a mode of 
representation belongs probably, as I find from Waagen, to 
the Flemish painter, Franz Post, of Haarlem, who accompa- 
nied Prince Maurice of Nassau to Brazil, where that Prince, 
who took great interest in all subjects connected with the 
tropical world, was Dutch Stadtholder, in the conquered 
Portuguese possessions, from 1637 to 1644. Post continued, 
for many years, to make studies from nature at Cape St. 
Augustine, in the Bay of All Saints, on the shores of the 
river St. Francisco, and at the lower course of the Amazon.* 

* Franz Post, or Poost, was bom at Haarlem^ in 1620, and died there 
in 1680. His brother also accompanied Count Maurice of Nassau 
as an architect. Of the paintings, some representing the banks of the 
Amazon are to be seen in the picture gallery at Schleisheim^ while 
others are at Berlin, Hanover, and Prague. The line engravings in 
Barlaus^ Beise des Prinzen Moritz von Nassau, and in the royal collec- 
tion of copper-plate prints at Berlin, eyince a fine conception of nature 
in depicting the form of the coast, the nature of the ground, and 
the T<^etation. They represent musaceae, cacti, palms, different 
species of ficns, with the well known board-like excrescences at 
the foot of the stem, rhizophorse, and arborescent grasses. The pic- 
toreaque Brazilian voyage is made to terminate (plate iv.), singulai'ly 
enough, with a German forest of pines which surround the castle of 
i>illenburg. The remark in the text, on the influence which the 
establishment of botanic gardens in Upper Italy, towards the middle 
of the sixteenth century, may have exercised on the knowledge of the 
physiognomy of tropical forms of vegetation^ leads me here to draw 
attention to the well founded fact that, in the thirteenth century, 
Albertus Magnus, who was equally energetic in promoting the Aristote- 
lian philosophy and the pursuit of the science of nature, probably had a 
hothouse in the convent of the Dominicans at Cologne. This cele- 
brated man, who was suspected of sorcery on account of his speaking 
machine, entertained the King of the Romans, William of Holland, on 
his passage through Cologne on the 6th of January, 1259, in a laige 
fpace in the convent garden, where he preserved fruit trees and plants 

52q 
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These studies he himself partly executed as paintings, and 
partly etched with much spirit. To this peiiod belong the 

in flower throughout the winter by maintaining a pleasant degree of heat. 
The account of this banquet, exaggerated into something marrellous^ 
oceurs in the n*ronica Joannia de Beka, written in the middle of the 
fourteenth century (Beka et Heda de JUpiscopis UUrajectinis, recogn. 
ab. Am. Buchelio, 1643, p. 79; Jourdain, Eeckerdies critiques eur VAge 
des TradtuAioris d'Aristote, 1819, p. 331; Buhle, Oesch, der PhUoso- 
phie, th. y. s. 296). Although the ancients, as we find from the exca- 
vations at Pompeii, made use of panes of glass in buildings, yet nothing 
has been found to indicate the use of glass or hot houses in ancient hor- 
ticulture. The mode of conducting heat by the caldaria into baths might 
have led to the construction of such forcing or hothouses, but the 
shortness of the Greek and Italian winters must have caused the want 
of artificial he»t to be leas felt in horticulture. The Adonis gardens 
{Kfi'jroi AdbtviSog), so indicative of the meaning of the festival of Adonis, 
consisted, according to Bockh, of plants in small pots^ which were, no 
doubt, intended to represent the garden where Aphrodite met Adonis, 
who was the symbol of the quickly fading bloom of youth, of luxuriant 
growth, and of rapid decay. The festivals of Adonis were, therefore, 
seasons of solemn lamentations for women, and belonged to the 
festivals in which the ancients lamented the decay of nature. As I 
have spoken in the text of hothouse plants, in contrast with those 
which grow naturally, I would add that the indents frequently used 
the term " Adonis gardens" proverbially, to indicate something which 
had shot up rapidly, without promise of perfect maturity or duration. 
These plants, which were lettuce, fennel, barley, and wheat, and not 
variegated flowers, were forced, by extreme care, into rapid growth in 
summer (and not in the winter), and were often made to grow to 
maturity in a period of only eight days. Creuzer, in his Symbolik und 
Mythologie, 1841, th. ii. s. 427, 430, 479, und 481, supposes " that strong 
natural and artificial heat, in the room in which they were placed, was 
used to hasten the growth of plants in the Adonis gardens." The 
garden of the Dominican convent at Cologne reminds us of the Green- 
land or Icelandic convent of St. Thomas, where the garden was kept 
free from snow by being warmed by natural thermal springs, as is 
lelated by the brothers Zeni, in the account of their travels (1388- 
1404), which, from the geographical localities indicated, must be con- 
^dered as very problematical. (Compare Zurla, Viaggiatori Veneziani, 
•. ii. pp. 63-69; and Humboldt, Examen critiqwe de VHisU de la OSo- 
graphie, t. ii. p. 127.) The introduction in our botanic gardens of 
regular hothouses seems to be of more recent date than is generally 
supposed. Ripe pineapples were firet obtained at the end of the seven- 
teenth century (Beckmann's History of InventioTia, Bohn's Standard 
Library, 1846, vol. i. pp. 103-106); and Linnasus even asserts, in the 
Mtisa CliJ/brtiana florens Hartecampi, that the first banana which 
flowered in Europe was in 1731, at Vienna^ in the garden of Prince 
Eugene. 
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renmrkably large oil pictures preserved in Denmai-k, in a gal- 
lery of the beautiful palace of Frederiksborg, which were 
painted by Eckhout, who, in 1641, was also on the Bra2dlian 
coast with Prince Maurice of Nassau. In these compositions, 
palms, papaws, bananas, and heliconias, are most characteris- 
tically delineated, as are also brightly plumaged birds, and 
small quadrupeds, and the form and appearance of the natives. 

These examples of a delineation of the physiognomy of 
natural scenery were not followed by many artists of merit 
before Cook's second voyage of circumnavigation. What 
Hodges did for the western islands of the Pacific, and 
my distinguished countryman, Ferdinand Bauer, for New 
Holland and Van Diemen's Land, has been since done, in 
more recent times, on a far grander scale, and " in a masterly 
manner, by Moritz Rugendas, Count Clarac,** Ferdinand Bel- 
lermann, and Edward Hildebrandt; and for the tropical vege- 
tation of America, and for many other parts of the earth, by 
Hcinrich von Kittlitz, the companion of the Russian Admiral 
Liitke, on his voyage of circumnavigation.* 

He who, with a keen appreciation of the beauties of 
nature manifested in mountains, rivers, and forest glades, 
has himself travelled over the torrid zone, and seen the 
luxuriance and diversity of vegetation, not only on the 
cultivated sea coasts, but on the declivities of the snow- 
crowned Andes, the Himalaya, or the Nilgherry mountains 
of Mysore, or in the primitive forests, amid the net^'^ork of 
rivers, lying between the Orinoco and the Amazon, can alone 
feel what an inexhaustible treasure remains still unopened by 
the landscape painter, between the tropics in both continents, 
or in the island- world of Sumatra, Borneo, and the Philippines ; 

* These views of tropical vegetation, which designate the " physiog- 
nomy of plants,** constitute, in the Royal Museum at Berlin, (in the de- 
partment of miniatures, drawings, and engravings,) a treasure of art 
which, owing t-o its peculiarity and picturesque variety, is incomparably 
superior to any other collection. The title of tlie papers edited by Von 
Kittlitz is VegekUioTia'Armchtefi der Kustenldnder und Inseln des 
gtiUen Oceans, aufgenommen 1827-1829, auf der Entdeckungs-reise 
der kais. ruaa. Corvette Senjdwin (Siegen, 1844). There is also great 
fidelity to nature in the drawings of Carl Bodmer, which are engraved 
in a masterly manner, and which greatly embellish the large work of 
the travels of Prince Maximilian of Wied in the interior of North 
America. 

2 o2 
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and how all the spirited and admirable efforts already made in 
this portion of art fall &r short of the magnitude of those 
riches of nature, of which it may yet become possessed. Are 
we not justified in hoping that landscape painting wiU flourish 
with a new and hitherto imknown brilliancy when artists of 
merit shall more frequently pass the narrow limits of the 
Mediterranean, and when they shall be enabled, fer in the 
interior of continents, in the humid mountain valleys of the 
tropical world, to seize, with the genuine freshness of a pure 
and youthful spirit, on the true image of the varied forms of 
nature? 

These noble regions have hitherto been visited mostly by 
travellers, whose want of artistical education, and whose dif- 
ferently directed scientific pursuits, afforded few opportunities 
of their perfecting themselves in landscape painting. Only 
very few amongst them have been susceptible of seizing on 
the total impression of the tropical zone, in addition to the 
botanical interest excited by the individual forms of flowers 
and leaves. It has firequently happened that the artists ap- 
pointed to accompany expeditions fitted out at the national 
expense, have been chosen without due consideration, and. 
almost by Accident, and have been thus found less prepared 
than such appointments required; and the end of the 
voyage may thus have drawn near before even the most 
talented amongst them, by a prolonged sojourn amongst grand 
scenes of nature, and by frequent attempts to imitate what 
they saw, had more than begun to acquire a certain technical 
mastery of their art. Voyages of circumnavigation are, 
besides, but seldom of a character to allow of artists visiting 
any extensive tracts of forest-land, the upper courses of large 
rivers, or the summits of inland chains of mountains. 

Coloured sketches, taken directly from nature, are the only 
means by which the artist, on his return, may reproduce the 
character of distant regions in more elaborately finished pic- 
tures; and this object will be the more fuUy attained, where 
the painter has, at the same time, drawn or painted directly 
from nature a large number of separate studies of the foliagd 
of trees; of leafy, flowering, or fruit-beariug stems; of pros- 
trate trunks, overgrown with pothos and orchidese; of rocks 
and of portions of the shore, and the soil of the forest. The 
possession of such correctly drawn and well proportioned 
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sketches will enable the artist to dispense with all the decep. 
tive aid of hothouse forms, and so-called botanical delineations. 

A great event in the history of the world, such as the 
emancipation of 'Spanish and Portuguese America irom the 
dominion of European rule, or the increase of cultivation in 
India, New Holland, the Sandwich Islands, and the southern 
colonies of Africa, will incontestably impart to meteorology 
and the descriptive natural sciences, as well as to landscape 
painting a new impetus and a high tone of feeling, which 
probably could not have been attained independently of these 
local relations. In South America populous cities lie at an 
elevation of nearly 14>000 feet above the level of the sea. 
From these heights the eye ranges over all the climatic grada- 
tions of vegetable forms. What may we not, therefore, 
expect from a picturesque study of nature, if, after the 
settlement of social discord, and the establishment of free 
institutions, a feeling of art shall at length be awakened in 
those elevated regions? 

All that is expressed by the passions, and all that relates to 
the beauty of the human form, has attained its highest perfec- 
tion in the temperate northern zone imder the skies of Greece 
and Italy. The artist, drawing from the depths of nature, no 
less than from the contemplation of beings of his own species, 
derives the types of historical painting alike from free crea- 
tion and from truthful imitation. Landscape painting, though 
not simply an imitative art, has a more material origin, and a 
more earthly limitation. It requires for its development a 
large number of various and direct impressions which, when 
received from external contemplation, must be fertilized by 
the powers of the mind, in order to be given back to the 
senses of others as a free work of art. The grander style of 
heroic landscape painting is the combined result of a pro- 
found appreciation of nature, and of this inward process of 
the mind. 

Everywhere, in every separate portion of the earth, nature 
is indeed only a reflex of the whole. The forms of organ- 
isms recur again and again in different combinations. Even 
the icy north is cheered for months together by the presence 
of herbs and large Alpine blossoms covering the earth, and 
by the aspect of a mild azure sky. Hitherto landscape paint- 
ing amongst us has pursued her gracefrd labours, familiar 
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only with the simpler forms of our native floras, but not, on 
that accoimt, without depth of feeling and richness of creative 
fiuicy. Dwelling only on the native and indigenous forms of 
our vegetation, this branch of art, notwithstanding that it has 
been cii*cumscribed by such narrow limits, has yet aJBTorded 
sufficient scope for highly gifted painters, such as the CaiTaoci, 
Gaspard Poussin, Claude Lorraine, and Ruysdael, to produce 
the loveliest and most varied creations of art, by their magical 
power of managing the grouping of trees and the effects of 
light and shade. That progress which may still be expected 
in the different departments of art, and to which I have 
already drawn attention, in order to indicate the ancient 
bond which imites natural science with poetry and artistic 
feeling, cannot impair the fame of the master works above 
referred to, for, as we have observed, a distinction must be 
made in Landscape painting, as in ever}'^ otlier branch of art, 
between the elements generated by the more limited field of 
contemplation and direct observation, and those which spring 
from the boundless depth of feeling and from the force of 
idealising mental power. The grand conceptions which land- 
scape painting, as a more or less inspired branch of the poetry 
of nature, owes to the creative power of the mind are, like 
man himself, and the imaginative faculties with which he is 
endowed, independent of place. These remarks especially 
refer to the gradations in the forms of trees from Euysdael 
and Everdingen, through the works of Claude Lorraine to 
Poussin and Annibal Caracci. In the great masters of art 
there is no indication of local limitation. But an extension 
of the visible horizon, and an acquaintance with the nobler 
and grander forms of nature, and with the luxurious folness 
of life in the tropical world, afford the advantage of not 
simply enriching the material groundwork of landscape paint- 
ing, but also of inducing more vivid impressions in the 
minds of less highly gifted painters, and thus heightening 
their powers of artistic creation. 

I would here be permitted to refer to some remarks which 
I published nearly half a century ago, in a treatise which has 
been but little read, entitled Ideen zu emer Physiognomik det 
Oewachse,^ and which stands in the most intimate connection 

* Humboldt, Ansichten der N'cUur, 2te Ausgabe, 1826, bd. i. s. 7, 
16, 21, 36, and 42. Compare also two very instructive memoirs, 
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with ike subject under consideration. He who comprehends 
natttre at a single glance, and knows how to abstract his mind 
from local phenomena, will easily perceive how organic force 
and the abundance of vital development increase with the 
increase of warmth from the poles to the equator. This 
charming luxuriance of nature increases, in a lesser degree? 
from the north of Eu2X>pe to the lovely shores of the Mediter- 
ranean than from the Iberian Peninsula, Southern Italy, and 
Greece, towards the tropics. The naked earth is covered 
with an unequally woven, flowery mantle, thicker where the 
sun rises high in a sky of deep azure, ot is only veiled 
by light and feathery clouds, and thinner towards the 
gloomy north, where the returning frost too soon blights the 
opening bud or destroys the ripening fruit. Whilst in the 
C5old zones the bark of the trees is covered with dry moss, or 
with lichens, the region of palms and of feathery arboresccxit 
ferns shows the trunks of Anacardia and of the gigantic spe- 
cies of Ficus, embellished by Cymbidia and the fr*agrant 
Vanilla. The fresh green of the Draoontium, and the deeply 
serrated leaves of the Pothos, contrast with the variegated 
blossoms of the OrchidesB, while climbing Bauhinise, Passi- 
floree, and yellow-blossomed Banisteries, entwining the stems 
of forest trees, spread far and high in air, and delicate flowers 
are unfolded from the roots of ti^e Theobromfe, and from the 
thick and rough bark of the Crescentise and the Gustaviee. In 
the midst of this abundance of flowers and leaves, and this 
luxuriantly wild entanglement of climbing plants, it is ofben 
difficult for the naturalist to discover to whidi stem diflerent 
flowers and leaves belong; nay, one single tree adorned with 
PaullinisD, Bignonie, and Dendrobia, presents a mass of vege- 
table forms, i^ch, if disentangled, would cover a considerable 
space of ground. 

Each portion of the earth has, however, its peculiar and 
characteristic beauty: to the tropics belong diversity and 
grandeur in the forms of plants ; to the north, the aspect of 
tracts of meadow-land, and the periodic and long-desired 
revival of nature, at the earliest breath of the gentle breeees 
of spring. As in the Musacese (Pisang) we have the groatest 
cjqiansioii, so in the CasuarinsB and in the needle tree we have 

Friedrich von Martins, Fhysiogncmie des Pflanzenreiches in Brasilien, 
1S24, and M. v<m Olfers, aUgemeine Ueher&ickt von BrasUien, in Feld- 
ner*8 RoMen, 1828, th. i. «. 18-28. 
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the greatest contraction of the leaf vessels. Firs, ThujcB, and 
Cypresses constitute a northern flora which is very uncom- 
mon in the plains of the tropies. Their ever-verdant green 
enlivens the dreary winter landscape, and proclaims to the 
inhabitants of the north, that even when snow and ice have 
covered the gromid, the inner Hfe of vegetation, Hke Prome- 
thean fire, is never extinguished on our planet. 

Every zone of vegetation has, besides its own attractions, a 
peculiar character, which calls forth in us special impressions. 
Referring here only to om* own native plants, I would ask, 
who does not feel himself variously affected beneath the 
sombre shade of the beech, on hiUs crowned with scattered 
pines, or in the midst of grassy plains, where the wind 
rustles among the trembling leaves of the birch? As in dif- 
ferent organic beings we recognise a distinct physiognomy, 
and as descriptive botany and zoology are, in the strict defi- 
nition of the words, merely analytic classifications of animal 
and vegetable forms ; so there is also a certain physiognomy oi 
nature exclusively peculiar to each portion of Qie earth. The 
idea which the artist wishes to indicate by the expressions, 
" Swiss nature," or "Italian skies," is based on a vague sense 
•of some local characteristic. The azure of the sky, the form 
of the clouds, the vapoury mist resting in the distance, the 
luxuriant development of plants, the beauty of the foliage, and 
the outline of the mountains, are the elements which deter- 
mine the total impression produced by the aspect of any 
particular region. To apprehend these characteristics, and to 
reproduce them visibly, is the province of landscape painting; 
while it is permitted to the artist, by analysing the various 
groups, to resolve beneath his touch the great enchantment 
of natm*e — ^if I may venture on so metaphorical an expression 
— <is the written words of men are resolved into a few simple 
charactere. 

But even in the present imperfect condition of pictorial deli- 
neations of landscapes, the engravings which accompany, and too 
often disfigure, our books of travels, have, however, contributed 
considerably towards a knowledge of the physiognomy of 
distant regions, to the taste for voyages in the tropical zones, 
and to a more active study of nature. The improvements in 
landscape painting on a large scale, (as decorative paintings, 
panoramas, dioramas and neoramas,) have also increased Sue 
generality and force of these impressions. The representations 
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satirically described by Vitruvius and the £g3rptian, Julius Pol- 
lux, as " exa^erated representations of rural adornments of the 
stage," and which, in die sixteenth century, were contrived by 
Serlio's arrangement of Coulisses to increase the delusion, may 
now, since the discoyeries of Prevost and Daguerre, be made; in 
1. arker*s panoramas, to serve, in some degree, as a substitute 
for travelling through different regions. Panoramas are more 
-? reductive of effect than scenic decorations, since the spec- 
ator, enclosed as it were within a magical circle, and wholly 
r emoved from all the disturbing influences of reality, may the 
more easily foncy that he is actually surrounded by a foreign 
scene. These compositions give rise to impressions which, 
after many yeai-s, often become wonderfully mterwoven with 
the feelings awakened by the aspect of the scenes when actu- 
ally beheld. Hitherto panoramas, which are alone effective 
when of considerable diameter, have been applied more fre- 
quently to the representation of cities and inhabited districts ' 
than to that of scenes in which nature revels in wild luxuri- 
ance and richness of life. An enchanting effect might be 
produced by a characteristic delineation of nature, sketched 
on the rugged declivities of the Himalaya and the Cordilleras, 
or in the midst of the Indian or South American river valleys, 
and much aid might be further derived by taking photographic 
pictures, which, although they certainly cannot give the leafy 
canopy of trees, would present the most perfect representation 
of the form of colossal trunks, and the characteristic ramifica- 
tion of the different branches. 

All these means, the enumeration of which is specially 
comprised within the limits of the present work, are calculated 
to raise the feeling of admiration for nattire; and I am of 
opinion that the knowledge of the works of creation, and an 
appreciation of their exalted grandeur, would be powerfully 
increased if, besides museimis, and thrown open like them, to 
the public, a number of panoramic buildings, containing alter- 
nating pictures of landscapes of different geographical lati- 
tudes and from different zones of elevation, should be erected 
in our large cities. The conception of the natural unity, and 
the feeling of the harmonious accord pervading the universe, 
cannot Ml to increase in vividness amongst men, in propor- 
tion as the means are multiplied, by which the phenomena of 
nature may be more characteristically and visibly manifested. 
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CULTIVATION OF TROPICAL PLANTS — CONTRAST AND AftSEM* 

BLAGE OF VEGETABLE FORMS IMPRESSIONS INDUCED 

BY THE PilTSIOGNOMY AND CHARACTER OF THE Y£G£- 
lATION. 

Landscape painting, notwithstanding the multiplication of 
its productions by en^vings, and by the recent improve- 
ments in lithography, is still productive of a less powerful 
effect than that excited in minds susceptible of natural beauty, 
by the immediate aspect of groups of exotic plants in hot- 
houses or in gardens. I have already alluded to the subject 
of my own youthful experience, and mentioned that the sight 
of a colossal dragon-tree and of a fan palm in an old tower 
of tlie botanical garden at Berlin, implanted in my mind the 
seeds of an irresistible desire to undertake distant travels. 
He who is able to trace through the whole course of his 
impressions that which gave the first leading direction to his 
whole career, will not deny the influence of such a power. 

I would here consider the diffei*ent impression produced 
by the picturesque arrangement of plants, and their associa- 
tion for the purposes of botanical exposition; in the first 
place, by groups distinguished for their size and mass, as 
Musacea3 and HeliconieB, growing in thick clumps, and 
alternating with Corypha-palms, Araucaria^, and Mimosa;, 
and moss-covered trunks, firom which shoot forth Dracontia, 
delicately leaved Ferns, and richly blossoming OrchidesB; 
and in Uie next, by an abundance of separate lowly plants, 
classed and cultivated in rows for the purpose of affording 
instruction in descriptive and systematic botany. In the first 
case, our attention is challenged by the luxuriant development 
of vegetation in Cecropise, Caroliniae, and light feathery 
Bamboos; by the picturesque association of the grand and 
noble forms, which embellish the shores of the Upper Orinoco, 
the wooded banks of the Amazon, or of the Huallaga, so 
^dvidly and admirably described by Martins and Edward 
Poppig ; and by the sentiment of longing for the lands in 
which the current of life flows more abundantly and richly, 
and of whose beauty a faint but still pleasing image is reflected 
to the mind by means of our hothouses which originally 
served as mere nurseries for sickly plants. 
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It undoubtedly enters within the compass of landscape 
painting to afford a richer and more complete picture of 
nature than the most skilfully arranged grouping of cultivated 
plants is able to present, since this branch of art exercises an 
almost magical command over masses and forms. Almost 
unlimited in space, it traces the skirts of the forest till they 
are wholly lost in the aerial distance, dashes the mountain 
torrent from cliff to cliff, and spreads the deep azure of the 
tropical sky alike over the summits of the lofty palms and 
over the waving grass of the plain that bounds the horizon. 
The luminous and coloured effects imparted to all terrestrial 
objects by the light of the thinly veiled or pure tropical sky 
gives a peculiar and mysterious power to landscape painting, 
when the artist succeeds in reproducing this nuld effect of 
light. The sky in the landscape, has, from a profound 
appreciation for th© nature of Greek tragedy, been ingeni« 
ously compared to the chai'm of the chorus in its general and 
mcdiative effect.* 

The multiplication of means at the command of paint- 
ing for exciting the fancy, and concentrating the grandest 
phenomena of sea and land on a small, space, is denied to our 
plantations and gardens, but this deficiency in the total effect 
is compensated for by the sway which reality everywhere 
exercises over the senses. When in the Messrs. Loddiges' 
palmhouse, or in the F/auen-Insel, near Potsdam, (a monu- 
ment of the simple love of nature of my noble and departed 
sovereign,) we look down from the high gallery in the 
bright noonday sun on the luxuriant reed and tree-like paJins 
below, we feel, for a moment, in a state of complete delusion 
as to the locality to which we are transported, and we may 
even believe oiuselves to be actually in a tropical climate, 
looking from the summit of a hill on a small grove of palms. 
It is true that the aspect of the deep azure of tiie sky, and the 
impression produced by a greater intensity of light, are wont- 
ing, but, not^rithstanding, the illusion is more perfect, and 
exercises a stronger effect on the imagination than is excited 
by the most perfect painting. Fancy associates with every 
plant the wonders of some distant region, as we listen to the 
rustling of the fan-like leaves, and see the changing and flit- 

* Wilhdm Ton Hamboldt, in his Briefioecksd mit Schiller, 1890, 
i.470. 
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ting effect of the light, when the tops of the pahns, gently 
moved by currents of air, come in contact as they wave to 
and fro. So great is the charm produced by reality, although 
the recollection of the artificial care bestowed' on the plants 
certainly exercises a disturbing influence. Perfect develop- 
ment and freedom are inseparably connected with nature, 
and in the eyes of the zealous and botanical traveller, the 
dried plants of an herbariiun, collected on the Cordilleras of 
South America, or in the plains of India, ai*e often more 
precious than the aspect of the same species of plants within 
an European hothouse. Cultivation blots out some of the 
original characters of nature, and checks the free development 
of the several parts of the exotic organisation. 

The physiognomy and arrangement of plants and their 
contrasted apposition must not be regarded as mere objects of 
natural science, or incitements towards its cultivation; for the 
attention devoted to the physiognomy of plants is likewise of 
the greatest importance with reference to the art of landscape 
gardening. I will not yield to the temptation here held out 
to me of entering more frdly into this subject, merely limiting 
myself to a reference to the beginning of this section of the 
present work, where as we found occasion to praise the more 
frequent manifestation of a profound sentiment of nature 
noticed amongst nations of Semitic, Indian, and Iranian 
descent, so also we find from history that the cultivation of 
parks originated in Central and Southern Asia. Semiramis 
caused gardens to be laid out at the foot of the Mountain 
Bagistanos, which have been described by Diodorus,* and 
whose £une induced Alexander, on his progress from Kelone 
to the horse pastures of Nyseea, to deviate from the direct road. 
The parks of the Persian kings were adorned with cypresses, 
whose obelisk-like forms resembled the flame of fire, and were, 
on that account, after the appearance of Zerduscht (Zoroaster), 
first planted by Gushtasp around the sacred precincts of the 
Temple of Firt. It is thus that the form of the tree itself has 

* Diodor. ii. 18. He, however, ascribes to the celebrated gardens of 
Semiramis a circumference of only twelve stadia. The district near the 
pasB of Bagistanos is still called the ** bow or circuit of the gardens" — 
l^uk-i-bostan, (Droysen, Qeach, Alexanders dee Groeaen, 1833, s. 553«^ 
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led to the myth of the origin of the cypress in Paradise * 
The gardens of the Asiatic ten*estrial paradises {napadtunHy 
excited the early adiniration of the inhabitants of the West;f 
and the worship of trees may be traced amongst the Iranians, 
to the remote date of the prescripts of Hom, named, in the 
^nd-Ayesta, the promulgator of the old law. We learn 
irom Herodotus the delight taken by Xerxes in the great 
plane-tree in Lydia, on which he bestowed decorations of gold» 
appointing one of the "immortal ten thousand'* as its special 

* In the Sehahfiameh of Firdusi it is said, "a slender CTpress, 
reared in Paradise, did Zerdusht plant before the gate of the templo 
of fire" (at Kishmeer in Khorasan). '' He bad written on this tall cypress^ 
that Guahtasp had adopted the genuine &ith, of which the i^ender 
tree was a testimony, and thus did Gk>d difiiise righteousness. When 
many years had passed away, the tall cypress spread and became sa 
large ihsLt the hunter's cord could not giid its circumference. When 
its top was surrounded by many branches, he encompassed it with a 

palace of pure gold and caused it to be published abroad. 

Where is there on the earth a cypress like that of Kishmeer 1 From 
Paradise God sent it me, and said. Bow thyself from thence to Paradise." 
When the Caliph Motewekkil caused the cypresses, sacred to the Ma- 
gians, to be cut down, the age ascribed to this one was said to be 1450 
years. See VuUer's Froffmente iiber die Religion des Zoroaster, 1881, 
8. 71 und 114; and Bitter, Erdhande, th. vL i. s. 242. The original 
native place of the cypress (in Arabic arar, wood, in Persian aerw kohi,} 
appears to be the mountains of Busih, west of Herat {Oiographie 
d'Edrisi, trad, par Jaubert, 1836, t. i. p. 464). 

+ Achill. Tat., i. 25; Longus, Past, iv. p. 108; SchSfer. "Gesenius, 
{Thea. Lingu<B Hebr,, t. ii. p. 1124,) very justly advances the view 
that the word Paradise belonged originally to the ancient Persian lan- 
guage, but that its use has been lost in the modem Persian. Firdusi, 
although his own uame was taken from it, usually employs only the word 
hehisdU; the ancient Persian origin of the word is, however, expressly 
corroborated by Pollux, in the Onomaat,, ix. 3; and by Xenophon 
{(Econ. 4, 13, and 21; Anah., i. 2, 7, and i. 4, 10 ; Cyrop,, i. 4, 5). In 
its signification of pleasure-garden, or garden, the yrot^ has, probably, 
passed from the Persian into the Hebrew (pardia, Cant. iv. 13; Nehem. 
iL 8; and Eccl. ii. 5) ; into the Arabic (firdaua, plur. faradisu, com- 
pare Alcoran, 23, 11, and Luc, 23, 43); into the Syrian and Arme- 
nian {partis, see Ciakciak, Dizionario Armeno, 1837, p. 1194; and 
Schroder, Thes. Ling. Armen., 1711. prsef. p. 56). The derivation of 
the Persian word from the Sanscrit {pradSsa, or paradSsa, circuit, or 
district, or foreign land), which was noticed by Benfey {Oriech. Wur^ 
zeUexikon, bd. i. 1889, s. 138), and previously by Bohlen and Geseniu% 
suits perfectly in formi but not so well in sense." — Buschmann. 
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gnard.* The ancient adoration of trees was connected, 
owing to the refreshing and humid shadow of the leafy 
canopy, with the worship of the sacred springs. 

To this consideration of the primitive worship of nature 
belongs a notice of the fame attached amongst the Hellenic 
races to the remarkably large palm-tree in the island of Delos, 
and to an ancient plane-tree in Arcadia. The Buddhists of 
Geylon venerate the colossal Indian fig-tree, the Banyan of 
Anurahdepura, which is supposed to have sprung from the 
branches of the original tree under which Buddha, as the 
inhabitant of the ancient Magadha, fell into a state of beati- 
tude, spontaneous extinction, nirwdna.j As separate trees 
became objects of adoration from the beauty of their forms, so 
likewise groups of trees were venerated as groves of the gods. 
Pausanias speaks in high terms of admiration of a grove 
roimd the Temple of Apollo at Grynion -^olis,J whilst the 
grove of Colonus is likewise celebrated in the famous chorus 
of Sophocles. 

The feeling for nature manifested by the early cultivated 
East Asiatic nations, in the choice and the careful attention 
of sacred objects chosen from the vegetable kingdom, was 
most strongly and variously exhibited in their cultivation of 
parks. In the remotest parts of the Old Continent the 
Chinese gardens appear to have approached most nearly to 
what we are now accustomed to regard as English parks. 
Under the victorious dynasty of Han, gardens were so fre- 
quently extended over a circuit of many miles that agricul- 
ture was injured by them, and the people excited to revolt. § 
" What is it that we seek in the possession of a pleasure gar- 
den?" asks an ancient Chinese writer, Lieu-tscheu. It haa 
been imiversally admitted, throughout all ages, that planta- 
tions should compensate to man for the loss of those charms 
of which he is deprived by his removal from a free communion 
with nature, his proper and most delightful place of abode. 

* Herod., vii. 31 (between Eallatebns and Sardes). 

+ Bitter, Erdkunde, th. iv, 2. s. 237, 251, und 681; Lassen, Indische 
Alterifiumskunde, bd. i. s. 260. 

t Pausanius, i. 21, 9. Compare also Arboretum Sctcrum, in Meuraii 
Op. ex recensione Joann. Lami, vol. x. Florent., 1753, pp. 777-844. 

§ Notice hiatorique sur lea Jardina des Chinoia, in the Memoires 
concernant lea CJUnoia, t. viii. p. 309. 
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"The art of laying out gardens consists in an endeavour 
to combine cheerfulness of aspect, luxuriance of growth, 
shade, solitude, and repose, in such a manner that the senses 
may be deluded by an imitation of rural nature. Diversity, 
which is the main advantage of free landscape, must, therefore, 
be sought in a judicious choice of soil, an alternation of chains 
of hills and vdleys, gorges, brooks, and lakes covered with 
aquatic plants. 'Symmetry la wearj'ing, and ennui and dis- 
gust will soon be excited in a garden where every part betrays 
constraint and art."* The description given by Sir George 
Staunton of the great imperial garden of Zhe-hol,f north of 
the Chinese wall, corresponds with these precepts of Lieu- 
tscheu — ^precepts to which our ingenious contemporary, who 
formed the charming park of Muskau,;^ will not refuse his 
approval. 

In the great descriptive poem written in the middle of the 
last century, by the Emperor Kien-long, in praise of the 
former Mantchou capital, Mukden, and of the graves of his 
ancestors, the most ardent admiration is expressed for free 
nature, when but little embellished by art. The poetic prince 
shows a happy power in fusing the cheerful images of the lux- 
uriant freshness of the meadows, of the forest-crowned hills 
and the peaceful dwellings of men, with the sombre picture of 
the tombs of his forefathers. The sacrifices which he offers in 
obedience to the rites prescribed by Confticius, and the pious 
i*emembrance of the departed monarchs and wamors, form 
the principal objects of this remarkable poem. A long enu- 
meration of the wild plants and animals that are natives of 
the region is wearisome, like every other didactic work : but 
the blending of the visible impressions produced by the land- 
scape, which serves, as it were, for the backgi'ound of the pic- 
ture, with the exalted objects of the ideal world, with the fulfil- 
ment of religious duties, together with the mention of great 
historical events, gives a peculiar character to the whole com- 
position. The feeling of adoration for mountains, which was 

♦ See the work last quoted, pp. 318-320. 

+ Sir George Staunton, Account of the Embassy of the Earl of 
Macartney to Cliina, vol. ii. p. 245. 

X Prince PUckler-Muskau, Andeviungen iiber LandscJmftsgdrtnerei, 
1834. Compare also his Picturesque Descriptions of tbe Old and Kew 
English Parks, as well as that of the Egyptian Gardens of Schubra. 
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80 deeply rooted amongst the Chinese, leads Eien-long to 
give a careful delineation of the physiognomy of inanimate 
nature, for which the Greeks and Romans evinced so little 
feeling. The form of the separate trees, the character of their 
ramification, the direction of the branches, and the form of 
the foliage, are all dwelt on with special predilection.* 

If I have not yielded to the distaste for Chinese literature, 
which is, unfortimately, disappearing too sloi^ly from amongst 
us, and if I have dwelt too long on the consideration of Sie 
delineations of nature met with in the works of a contemporary 
of Frederick the Great, I am so much the more bound to 
ascend seven and a half centuries further back into the annals 
of time, in order to refer to the poem of the Garden, by See- 
ma-kuang, a celebrated statesman. The pleasure-groimds 
described in this poem are certainly much crowded by build- 
ings in the fashion of the old Italian villas, but the minister 
likewise celebrates a hermitage, which is situated amongst 
rocks and surroimded by high fir-trees. He extols the open 
view over the broad River Kiang, crowded with vessels, and 
expects, with contentment, the arrival of friends, who vdll 
read their verses to him, since they wiU also listen to his 
compositions.! See-ma-kuang wrote about the year 1086, 
when, in Germany, poetry was in the hands of a rude clergy, 
and was not even clothed in the garb of the national tongue. 

At this period, and probably five hundred years earlier, the 
inhabitants of China, of Eastern India, and Japan, were 
already acquainted with a great variety of vegetable forms. 
The intimate connection which existed amongst the different 
Buddhist sacerdotal establishments contributed its influence 
in this respect. Temples, cloisters, and bnrying-places, were 
surrounded by gardens, adorned with exotic trees, and covered 
by variegated flowers of diflerent forms. Indian plants 
were early difliised over Cliina, Corea, and Nipon. Siebold, 
whose writings give a comprehensive view of all matters 
referring to Japan, was the first to draw attention to the 
cause of the mixture of the floras of remotely separated 
Buddhist lands.]: 

* Moge de la Ville de Mouhden, Po6me compo8§ par rEmpereur 
Kien-loDg, traduit par le P. Axniot, 1770, pp. 18, 22-25, 87, 63-68, 
73-87, 104, and 120. 

t Mimoires concematU les Chinois^ t. ii. p. 643-650. 

X Fh. Fr. Ton Siebold, Kruidbundige NaanUiJit van japanscJie est 
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The rich abundance of characteristic vegetable forms pre- 
sented by the present age to scientific observation and to 
landscape painting, must act as a powerful incentive to trace 
the sources which have yielded us this increased knowledge 
and enjoyment of nature. The enumeration of these sources 
must be reserved for the history of the contemplation of nature 
in the succeeding portion of this work. Here my object ha» 
been to depict, in the reflection of the external world on the 
mental activity and the feelings of mankind, those means 
which, in the progress of civilisation, have exercised so 
marked and animated an influence on the study of nature. 
Notwithstanding a certain freedom of development of the 
several parts, tibe primitive force of organisation binds all 
animal and vegetable forms to fixed and constantly recurring 
types, determining, in every zone, the character that peculiarly 
appertains to it, or the physiognomy of nature. We may, there- 
fore, regard it as one of the most precious fruits of European 
civilisation, that it is almost everywhere permitted to man, by 
the cultivation and arrangement of exotic plants, by the charm 
of landscape painting, and by the inspired power of language 
to procure a substitute for familiar scenes during the period 
of absence, or to receive a portion of that enjoyment from 
nature which is yielded by actual contemplation during long 
and not unfrequently dangerous journeys through the interior 
of distant continents. 

chineeaehe Planten, 1844, p. 4. What a difference do we not find on 
comparing the variety of vegetable forms cultivated for so many cen- 
turies past in Eastern Asia, with those enumerated by Columella, in his 
meagre poem de Oultu Hwimumf (v. 95-105, 174-176, 226-271, 
296-306,) and to which the celebrated garland-weavers of Athens were 
confined I It was not until the time of the Ptolemies that, in Egypt, 
and especially in Alexandria, the more skilful gardeners appear to hav« 
devoted any great attention to variety, particularly for winter cultiva* 
tion. (Compare ii^n., v. p. 196.) 
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HX8TOBY OF THB PHYSICAL COVTEUVJJaiOlX OF THK 
TTNIVEBSE. — PETXCIPAL CAUSES OF THE GBADITAL DEVE- 
LOPMEXT AND EXTEK8I0K OF THB IPSA OF IHS COSMOS 
AS A VATUBAL 17NITY. 

The history of the physical contasiplation of Hm uaiverse is 
the history of the recognition of the unity of nature, the repre- 
lentaiion of the efforts made by man to comprehend the 
combined action of natural forces on the earth and in the 
regions of space; and hence it designates the epochs of 
advancement in the generalisation of views ; being a portion of 
the history of our world of thought, in as &r as it refers to 
objects manifested by the senses, to the form of conglomerated 
matter and the forces inherent in it. 

In the section of the first portion of this work, relating to 
the limitation and scientific treatment of a physical description 
/^ of the universe, I' hope I may have sueeeeded in developing 
with clearness the relation existing between the separate 
natural sciences and the description of the universe, (the 
science of the Cosmos,) and the manner in which this science 
simply draws from these various branches of study the mate- 
rials for its scientific fcMindation. The history of the know- 
ledge of the omiverse, of which I here present the leading 
ideas, and which, for the sake of brevity, I name, either simply 
the history of the Cosmos, or the kistary of tha phydeal con^ 
temptation of the universe^ must not, there^re, be confounded 
with the history of the natural scieuces, as given in many 
of our leading elementary works on physics and physiology, 
or on tlie morphology of plants and animals. 

In order to give some idea of what has been collected at 
separate epochs, under this point of view, it appears most 
desirable to adduce sepai-ate instances illustrative of the sub- 
jects which must either be treated of or discarded in the 
eucceediiig portions of this work. The discoveries of the 
compound microscope, of the telescope, and of coloured polari- 
sation, belong to the history of the Cosmos, since they have 
afforded the means of discovering that which is common to 
all organisms ; of penetratini' into die remotest regions of space ; 
of distinguishiag between reflected or borrowed light, and the 
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Ugbt of self-lumiuous bodies, or — in other words — determin- 
iBg whether solar light be radiated from a solid mass or from 
a gaseoiis envelope. The enmneration of the experiments 
which, since Huygens* time, have gradually led to Arago's 
discovery of coloured polarisation must be reserved for the 
history of optics. The consideration of the development of 
the principles, in accordance with which variously formed 
plants admit of being classified in families, falls, in Uke man- 
ner, within the domain of the history of phytognosy, or botany; 
whilst the geography of plants, or a study of the local and 
climatic distribution of vegetation over the whole earth — alike 
over the solid portions and in the basins of the sea— -consti- 
tutes an important section in the history of the physical con- 
templation of the universe. 

Ilie intellectual consideration of that which has led man to 
an insight mto the unity of nature is, as we have already 
observed, as little ^ititled to the appellation of the complete ^ 
history of the cultivation of mankind as to that of a history ^, 
of the natural sciences. An insight into the connection of 
the vital forces of the universe must certainly be regarded as 
the noblest fruit of human civilisation, and as the tendency to 
arrive at the highest point to which the most perfect develop- 
ment of the intellect can attain; but the subject at present 
under consideration must still constitute only a part of the his* 
tory of human civilisation, embracing all that has been attained 
by the advance of different nations in the pursuit of every ' 
branch of mental and moral culture. By assuming a more " ; 
limited physical point of view, we necessarily become restricted j 
to one section of the history of human knowledge, and our 
attention is specially directed to the relation existing, between 
the knowledge that has been gradually acquired and the whole 
extent of the domain of nature; and we dweU less on the y 
extension of separate bi-anches of science than on the results 
capable of generalisation, and the material aids contributed by 
difierent ages towards a more accurate obserA-ation of nature. 

We must, above all, distinguish carefully between an early 
presentiment of knowledge, and knowledge itself. With the 
increasing cultivation of the human race, much has passed 
from the former to the latter, and by this transition the 
history of discovery has been rendered indistinct. An intel 
lectual and ideal combination of the facts already establishdt 

2h2 
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often guides almost imperceptibly the course of presage, ele« 
yating it as by a power of inspiration. How much has been 
enounced amongst the Indians and Greeks, and during the 
middle ages, regarding the connection of natural phenomena, 
which, at first, either vague, or blended with tlic most un- 
founded hypotheses, has, at a subsequent epoch, been confirmed 
by sure experience, and then been recognised as a scientific 
truth ! The presentient fancy and the vivid activity of spirit 
which animated Plato, Columbus, and Kepler, must not be 
disregarded, as if they had eflfected nothing in the domain of 
science, or as if they tended, of necessity, to draw the mind 
from the investigation of the actual. 

As we have defined the history of the physical contempla- 
tion of the universe to be the history of the recognition of nature 
in the unity of its phenomena, and of the connection of the 
forces of the universe, our mode of proceeding must consist in 
the enumeration of those subjects by which the idea of the 
unity of the phenomena has been gradually developed. We 
would here distinguish : 

1. The independent eflforts of reason to acquire a knowledge 
of natural laws, by a meditative consideration of the pheno- 
mena of nature. 

2. Events in the history of the world which have suddenly 
enlarged the horizon of observation. 

3. The discovery of new means of sensuous perception, 
as well as the discovery of new organs by which men have 
been brought into closer connection, hoik with terrestrial 
objects and with remote regions of space. 

This threefold view serves as a guide in defining the prin- 
cipal epochs that characterise the history of the science of the 
Cosmos. For the purpose of ftirther illustration I would 
again adduce some examples indicative of the diversity of the 
means by which mankind attained to the intellectual posses- 
sion of a great portion of the universe. Under this head I 
include examples of an enlarged field of natural knowledge, 
great historical events, and the discovery of new organs. 

The knowledge of nature, as it existed amongst the Hellenic 
nations under the most ancient forms of physics, was derived 
more from the depth of mental contempktion than firom the 
sensuous consideration of phenomena. Thus the natural phi- 
losophy of the Ionian physiologists was directed to the funda- 
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mental ground of origin, and to the metamorphoses of one 
sole element, whilst the mathematical symbolicism of the 
Pythagoreans, and their consideration of numbers and forms, 
disclose a philosophy of measure and harmony. The Doric- 
Italian school, by its constant search for numerical elements, 
and by a certain predilection for the numerical relations of 
space and time, laid the foundation, as it were, of tlie subse- 
quent development of our experimental sciences. The history , 
of the contemplation of the universe, as I interpret its limits, / 
designates not so much the frequently recurring oscillations t / 
between truth and error, as the principal epochs of the gradual / 
approximation to more accurate views regarding terrestrial ^ 
forces and the planetary system. It shows us that the Py- 
thagoreans, according to the report of Philolaus of Croton, 
taught the progressive movement of the non-rotating earth, 
its revolution round the focus of the world (the centi-al fire, 
hestia), whilst Plato and Aristotle imagined that the earth 
neither rotated nor advanced in space, but that, fixed to one 
central point, it merely oscillated from side to side. Hicetas 
of Syracuse, who must, at least, have preceded Theophrastus, 
Heraclides Ponticus, and Ecphantus, all appear to have had 
a knowledge of the rotation of the earth on its axis; but 
Aristarchus of Samos, and more particularly, Seleucus of 
Babylon, who lived one hundred and fifty years after Alexan- 
der, first arrived at the knowledge that the earth not only 
rotated on its own axis, but also moved round the sun as the 
centre of the whole planetary system. And if, in the dark 
period of the middle ages. Christian fanaticism, and the linger- 
ing influence of the Ptolemaic school, revived a belief in the 
immobility of the earth, and if, in the hypothesis of the Alex- 
andrian, Cosmas Indicopleustes, the globe again assumed 
the form of the disc of ^ales, it must not be forgotten that 
a German Cardinal, Nicholas de Cuss, was the first who had 
the courage and the independence of mind, again to ascribe } 
to our planet, almost a himdred years before Copernicus, both ) 
rotation on its axis and translation in space. After Coperni- 
cus, the doctrines of Tycho Brahe gave a retrograde movement 
to science, although this was only of short duration, and when 
once a lai^e mass of accurate observations had been collected, 
to which Tycho Brahe himself contributed largely, a correct 
view of the structure of the universe could not fail to be 
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speedily established. We have already shown how a period of 
fluctuations between truth and error is especially one of presen- 
timents and fanciAal hypotheses regarding natural philosophy. 

After treating of the extended knowledge of nature as a 
simultaneous consequence of direct obseryations and ideal 
combinations, we have proceeded to the consideration of those 
historical events which have materially extended the horizon 
of the physical contemplation of the universe. To these 
belong migrations of races, voyages of discovery, and mili- 
tary expeditions. Events of this nature have been the means 
of our acquiring a knowledge of the natural character of 
the Earth's surface, (as, for instance, the configuration of 
continents, the direction of mountain chains, and the relative 
height of elevated plateaux), and in the case of extended 
tracts of land, of presenting us with materials for expound- 
ing the general laws of nature. It is unnecessary, in this 
historical sketch, to give a connected tissue of events, and it 
will be sufficient, in the history of the recognition of nature 
as a whole, to refer merely to those events which, at early 
periods, have exercised a decided influence on the mental 
eflbrts of mankind, and on a more extended view of the 
universe. Considered in this light, the navigation of Coleeus 
of Samos, beyond the pillars of Hercules ; the expedition of 
Alexander to Western India; the dominion exercised by the 
Bomans over the then discovered portions of the world; the 
extension of Arabian cultivation, and the discovery of the New 
Continent, must all be regarded as events of the greatest 
importance for the nations settled round the basin of the 
Mediterranean. My object is not so much to dwell on the 
relation of events that may have occurred, as to refer to the 
action exercised on the development of the idea of the Cosmos 
by events, whether it be a voyage of discovery, the establish- 
ment of the predominance of some highly developed language 
rich in literary productions, or the sudden extension of the 
knowledge of ihe Indo-AMcan monsoons. 

As I have already incidentally mentioned the influence of 
language in my enumeration of heterogeneous inducements, I 
will draw attention generally to its immeasurable importance 
in two wholly different directions. Languages, when exten- 
sively di&sed, act individually as means of communication 
between widely separated nations, and collectively when several 
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are compared together, and their internal structure and degrees 
of affinity are investigated, as means of promoting a more pro- 
found study of the history of mankind. The Greek language, 
which is so intimately connected with the national life of Uie 
Hellenic races, has exercised a magical power over all the foreign 
nations with which these races came in contact.* The Greek 
language appears in the interior of Asia, through the infiucnci^ 
of Qie Baetrian empire, as a conveyer of knowledge, which, a 
thousand years afterwards, was brought back by &e Arabs to 
the extreme West of Europe, blended with hypotheses of Indian 
origin. The ancient Indian and Malayan tongues furthered the 
advcmce of commerce and the intercourse of nations in the 
island. world of the south-west of Asia, in Madagascar, and on 
the eastern shores of Africa; and it is also probable that tidings 
of the Indian comimercial stations of the Banians, may Imve 
given rise to the adventurous expecMtion of Vasco de Gama. 
The predominance of certain languages, although it unfortu- 
nately prepared a rapid destruction for the idioms displaced, 
has operated favourably, like Christianity and Buddhism, in 
bringing together and uniting mankiaad. 

Languages compared together and considered as objects of the 
natural history of the mind, and when separated into families 
according to the analogies existing in their internal structure, 
have become a rich source of historical knowledge ; and this is 
probably one of the most brilliant results of modem study in 
the last sixty or seventy years. From the very fact of their 
being products of the intellectual foroe of mankind, they lead 
us, by means of the elements of their organism, into an 
obscure distance, unreached by traditionary records. The 
comparative study of languages shows us that races now 
separated by vast tracts of land are alHed together, and have 
migrated from one commmi primitive seat; it indicates the 
course and direction of all migrations, and, in tracing the 
leading epochs of development, recognises, by means of the 
more or less changed structure of the language, in the per- 
manence of certain forms, or in the more or less advanced 
decrtmotion of the formative sVstem, which race has retained 

• Niebuhr, Rdm. Oesckichie, tk 1. a. 69 ; Droysen, Gesch. der Bildunp 
dea heUenietiacken StacUensystems, 1843, s. 81-34, 567-573; Fried. 
Cramer, deStudiie gtcce^veteres otdaUarwm Gentium contnlerint Lingtuu, 
1844, pp. 2-13. 
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most nearly the language common to all who had migrated 
from the general seat of origin. The largest field for such 
investigations into the ancient condition of language, and 
consequently into the period when the whole fiimily of man- 
kind was, in the strict sense of the word, to be regarded as 
one living whole, presents itself in the long chain of Indo- 
Germanic languages, extending from the Ganges to the 
Iberian extremity of Europe, and from Sicily to the North 
Cape. The same comparative study of languages leads us 
also to the native country of certain products, which, from 
the earliest ages, have constituted important objects of trade 
and barter. The Sanscrit names of genuine Incuan products, 
as those of rice, cotton, spikenard, and sugar, have, as we 
find, passed into the language of the Greeks, and, to a certain 
extent, even into those of Semitic origin.* 

From tlie above considerations, and the examples by which 
they have been illustrated, the comparative study of languages 
appears as an important rational means of assistance, by 
which scientific and genuinely philological investigations may 
lead to a generalisation of views regarding the affinity of 
races, and their conjectural extension in various directions 
from one common point of radiation. The rational aids towards 

♦ In Sanscrit, rice is vriJU, cotton harpdsa, sugar 'mrkara, and 
spikenard nanartka; see Lassen, Indiache AUerthumakunde, bd. 1. 
1843, 8. 245, 250, 270, 289, and 538. On *earkara and kanda (whence 
onr sugar-candy), consult my Prolegomena de dietribtUione geogra- 
phica Plantarum, 1817, p. 211. " Conftidisse videntur veteres saccha- 
rum yerum cum Tebaschiro Bambusae, tum quia utiaque in arundinibus 
inveniuntur, tum etiam quia vox sanscradana scharkara, qu8B hodie (ut 
pers. sehakar et hindost. achukur) pro saccharo nostro.adhibetur, obser- 
vante Boppio, ex anctoritate Amarasinhae, proprie nil dulce (madtC^ 
significat, sed quicquid lapidosum et areiiaceum est, ac vel calculum 
vesicae. Yerislmile igitur, vocem sckarkara initio dumtazat tebaschi- 
rum (saccar noTnbv) indicasse, posterius in saccharum nostrum humili- 
oris arundinis (ikachUy kandekachu, kanda), ex similitudine aspectus 
translatam esse. Vox Bambus» ex mambu deriyatur; ex kanda nostra- 
tium voces candia zuckerkand. In tebaschiro agnoscitur Persarum 
schir, h. e. lac, sanscr. ksckiram" The Sanscrit name for iabaachir is 
tvakkadkird, bark-milk; milk from the bark. See Lassen, bd.i. 
8. 271-274 ; compare also Pott, Kurdisehe Stvdien in the Zeitsckrift 
fUr die Kunde dea Morgerdandea, bd. vii. s. 163-1G6, and the masterly 
treatise by Carl Bitter, in his Erdkunde w>n Aaien, bd. vi. 2, «. 
282-237. 
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the gradual deyelopment of the science of the Cosmos are, 
therefore, of very different kinds; viz., investigations into the 
structure of languages; the deciphering of ancient inscrip. 
tions and historical moniunents in hieroglyphics and arrow- 
beaded writing; the greater perfection of mathematics, 
especially of that powerful analytic calculus by which the 
form of the earth, the ebb and flow of the sea, and the regions 
of space are brought within the compass of calculation. To 
these aids must be Airther added the material inventions 
which have procured for us, as it were, new oi^ns, sharpened 
the power of our senses, and enabled men to enter into a 
closer communication with teiTcstrial forces, and even with the 
remote regions of space. In order to enumerate only a few 
of the instruments, whose invention characterises great epochs 
in the history of civilisation, I would name the telescope, 
and its too long delayed connection with instruments of mea- 
surement ; the compound microscope, which fiimishes us with the 
means of tracing tiie conditions of the process of development 
of organisms, which Aristotle gracefully designates as *' the for- 
mative activity the source of bemg ;" the compass, and the differ- 
ent contrivances invented for measuring terrestrial magnetism 
the use of the pendulum as a measure of time ; the barometer; 
the thermometer; hygrometric and electrometric apparatuses; 
and the polariscope, in its application to the phenomena of 
coloured polarisation, in the light of the stars, or in luminous 
regions of the atmosphere. 

The history of the physical contemplation of the universe, 
which is based, as we have already remarked, on a meditative 
consideration of natural phenomena, on the connection of great 
events, and on inventions which enlarge the domain of sen- 
suous perception, can only be presented in a fragmentary and 
superficial manner, and only in its leading features. I flatter 
myself with the hope that the brevity of this mode of treat- 
ment will enable the reader the more readily to apprehend the 
spirit in which a picture should be sketched, whose limits it is 
so difficult to define. Here, as in the picture of nature which 
is given in the former part of this work, it will be my object 
to treat the subject not with the completeness of an individual- 
ising enumeration, but merely by the development of leadine 
ideas, that indicate some of the paths which must be pursued 
by the physicist in his historical investigations. The know* 



u^c- 



47J COSMOS. 

ledge of the connection of events and their causal relations is 
assumed to be possessed by liie reader, and it will conse> 
quently be sufficient merely to indicate these erents, and 
determine the influence which they have exercised on the 
gradual increase of the knowledge of nature as a whole. 
Completeness, I must again repeat, is neither to be attained^ 
nor is it to be regarded as the object of such an undertaking. 
In the announcement of the mode in which I propose treating 
my subject, in order to preserve for the present work its 
peculiar character, I shall, no doubt, expose myself again to 
the animadversions of those who think less of what a book 
contains than of that which, according to their individual 
views, ought to be found in it. I have purposely been much 
more circumstantial with reference to the more ancient than 
the modern portions of history. Where the sources of infor- 
mation are less copious the difficulty of a proper combination 
is increased, and the opinions advanced then require to be 
supported by the testimony of facts less generally known. I 
would also observe that I nave permitted myself to treat my 
subject with inequality, where the enumeration of individual 
facts afforded the advantage of imparting greater interest to 
the narrative. 

As the recognition of the unity of the Cosmos began in an 
intuitive presentiment, and with merely a few actual obscrva^ 
tions on isolated portions of the domain of nature, it seems in- 
cumbent that we should begin our historical representation of 
the universe, from some definite point of our terrestrial planet. 
We will select for this purpose t^t sea basin, around which 
have dwelt those nations, whose knowledge has formed the 
basis of our western civilisation, which aUme has made an 
almost uninterrupted prioress. We may indicate the main 
streams from which Western Europe has received the ele 
ments of the cultivation and extended views of nature, 
but amid the diversity of these streams we are unable to 
trace one primitive source. A deep insight into the forces of 
nature, and a recogniticm of the unity of the Cosmos does not 
appertain to a so-called primitive race— a term that has beep 
applied amid the alternations of historical views, sometimes to 
a Semitic race in Northern Chaldea — ^Arpaxad (the Arrapachitis 
of Ptolemy)* — and sometimes to a race of Indians and Ira- 
'^ Evald, OescMehte des VoUcea Israd, M. L 1848, i. 882-834; Ltt- 
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nians, in the ancient Zend, in the district surrounding the 
sources of the Oxus and the Jaxartes.* History, as £u as it is 
based on human testimony, knows of no primitive rac4, no one 
primitive seat of civilisation, and no primitive physical natural 
science, whose glory has been dimmed by the destruolire bar- 
budsm of later ages. The historical enquirer must penetrate 
through many superimposed misty strata of symbolical myths, 
before he can reach that solid foundation, where the earliest 
germ of human' culture has been developed in accordance 
with natural laws'. In the dimness of antiquity, which consti- 
tutes as it were the extreme horizon of true historical tnow» 
ledge, we see many luminous points, or centres of civilisation, 
simultaneously blending their rays. Among these we may 
reckon Egypt, at least five thousand years before our era,t 

sen, Ifid. AUerihumskunde, bd. L 8. 528. Compare Bodiger, in the 
Zeitschrift fiir die Kunde dee Morgenlandes, b. ill. s. 4, oa Chaldeaaa 
and Enrda, the latter of whom Strabo terms KyrtL 

* Bordj, the watershed of the Ormuzd, neariy where the chain of the 
Thiaa-flchui (or celestial mountains), at its western termination, abuts in 
veins against the Bolor (Behir-tagh), or rather interaactB it, ander the 
name of the Asferah chain, north of the highland of Pamer (UparMdra 
or country above Meru). Compare Bumou^ Commentaire eur le Y€tfn€t, 
t. L p. 239, and Addit., p. clxxzv. with Humboldt, Asie cetUreUe, t 1. 
p. 163, t. iL pp. 16, 377-390. 

t The principal chronological data for Egypt are as follows : — ^"Menes^ 
S900 B.O. at least, and probably tolerably correct; 3430, commence- 
ment of the fourth dynasty, which included, the pyramid builders^ 
Chephren-Schafra, Cheops-Chufii, and Mykerinos or Menkera; 220U, 
invasion of the Hyksos under the twelfth dynasty, to which belmigs 
Amenemha III., the builder of the original Labyrinth. A thousand 
yeans, at least, and probably still more, must be conjectured for the 
gradual growth of a civilisation wCich had been completed, and had 
In part begun to degenerate, at least 3430 years B.O." (Lepsius, in 
several letters to myself, dated March, 1846, and therefore after his 
return from his memorable expedition.) Compare also Ekinsen's Con- 
sideraiiona on the Commencement of Univereal History, which, strictly 
defined, is only a history of recent times, in his ingenious and teamed 
work, JEgyptena SteUe in der WeUgeechicJUe, 1846, erstes Buch, s. 11-18. 
The historical existence and regular chronology of the Chinese go back 
to 2400, and even to 2700 before oiu> era, £e^ beyond Ju to Hoang-ty. 
Many literary monuments of the thirteenth century B.a are extant, and 
in the twelfth century b.c. Thseheu-b' records the measurement of the 
length of the solstitial shadow taken with such exactness by Tscheu- 
kung, in the town of Lo-yang, south of the Yellow River, that Laphieo 
fonnd that it accorded perfectly with tho theory of the alteration of 
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Babylon, Nineveh, Kashmir, Iran, and also China, after the first 
colony migrated from the north-eastern declivity of the Kouen- 
Lun into the lower river valley of the Hoang-ho. These 
central points involuntarily remind us of the largest amongst 
the sparkling stars of the firmament, those eternal suns in the 
regions of space, the intensity of whose brightness we cerfciinly 
know, although it is only in the case of a few that we have 
been able to arrive at any certain knowledge regarding the 
relative distances which separate them from our planet. 
The hypothesis regarding the physical knowledge supposed to 

the obliquity of the ecliptic, which was only established at the close of 
the last century. All suspicion of a measurement of the earth's direction 
derived by calculating back, falls therefore to the ground of itself. See 
Edouard Biot eur la ConstittUion politique de la Chine au 12ime sidde 
avant noire ire (1846), pp. 3 and 9. The building of Tyre and of tie 
original temple of Melkarth, (the Tyrian Hercules), would, according 
to ^e account which Herodotus received from the priests (II. 44), reach 
back 2760 years before our era. Compare also Heeren, Ideen uber 
Politik und Verkehr der VOlker, th. i. 2, 1824, s. 12. Simplicius cal- 
culates, from a notice transmitted by Porphyry, that the date of the 
earliest Babylonian astronomical observations which were known to 
Aristotle, was 1903 years before Alexander the Great; and Ideler, who 
is so profound and cautious as a chronologist, considers this estimate in 
no way improbable. See his Handbuch der Chronologie, bd. i. s. 207; 
the AbJiandlungen der Berliner Akad, auf das J. 1814, s. 217; and 
B(k;kh, Metrol, Untertuchungen Uber die Masse des Alterthums, 1838, 
8. 36. Whether safe historic ground is to be found in India earlier than 
1200 B.O., according to the chronicles of Eashmeer {JRadjatarangini, 
trad, par Troyer,) is a question still involved in obscurity, while Mega- 
sthenes {Indica, ed. Schwanbeck, 1846, p. 50), reckons for 153 kings of 
the dynasty of Magadha from Manu to Eandraguptb from sixty to 
fiixty-fomr centuries, and the astronomer Aryabhatta places the beginning 
of his chronology 3102 B.O. (Lassen, /»rf. Alterthumsk., bd. i. s. 473-605, 
607, and 510). In order to give the numbers contained in this note a 
higher significance in respect to the history of human civilisation, it will 
not be superfluous to recad the fact that the destruction of Troy is placed 
by the Greeks, 1184, by Homer 1000 or 950, and by Cadmus the Mile- 
sian, the first historical writeramong the Greeks, 524 years before our 
era. This comparison of epochs proves at what different periods the 
desire for an exact record of events and enterprises was awakened among 
the nations most highly susceptible of culture, and we are involuntarily 
reminded of the exclamation which Plato, in the Timceus, puts in the 
xnouth of the priests of Sais: " Solon, O Solon ! ye Greeks still remain 
ever children; nowhere in Hellas is there an aged man.> Your souls are 
ever youthful, ye have in them no knowledge of antiauity, no ancient 
belief, no wisdom grown venerable by age." 
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have been revealed to the primitive races of men — ^the natural 
philosophy ascribed to savage nations, and since obscured by 
civilisation — ^belongs to a sphere of science or rather of belief, 
which is foreign to the object of the present work. We find 
this belief deeply rooted in the most ancient Indian doctrine 
of Krischna.* "Truth was originally implanted in mankind, 
but having been suffered gradually to slumber, it was finally 
foi^tten, knowledge returning to us since that period as a 
recollection." We will not attempt to decide the question 
whether the races, which we at present term savage, are all 
in a condition of original wildness, or whether, as the struc- 
ture of their languages oflten allows of our conjecturing, many 
among them may not be tribes that have degenerated into a 
wild state, remaining as the scattered fragments saved from 
the wreck of a civilisation that was early lost. A more inti- 
mate acquaintance with these so-called children of nature 
reveals no traces of that superiority of knowledge regarding 
terrestrial forces, which a love of the marvellous has led men 
to ascribe to these rude nations. A vague and terror-stricken 
feeling of the unity of natural forces, is no doubt awakened in 
the breast of the savage, but such a feeling has nothing in 
common with the attempt to prove, by the power of thought, 
the connection that exists among all phenomena. True cos- 
mical views are the result of observation and ideal combination, 
and of a long-continued commnnion with the external world; 
nor are they a work of a single people, but the fruits yielded 
by reciprocal communication, and by a great if not general 
intercourse between different nations. 

As in the considerations on the reflection of the external 
world on the powers of the imagination, at the beginning of 
this section of the present work, 1 selected from the general 
history of literature, examples illustrative of the expression of 
an animated feeling for nature, so in the history of the contemn- 
plation of the universe^ I would likewise bring forward from the 
general history of civilisation, whatever may serve to indicate 
the progress that has been made towards the recognition of the 
imily of nature. Both portions — not separated arbitrarily, 
but by determined principles — have the same relations to one 
another as the studies from which they have been borrowed. 

* Wilhelm yon Humboldt, Ueber eine Episode des MahchBharaia, in 
Idi QesammeUe Werke, bd. i & 73 
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Hie history of the civilisation of mankind comprises m itself the 
history of the fundamental powers of the human mind, and 
also therefore of the works in which these powers have been 
variously displayed in the different departments of literature 
and art. In a similar manner, we recognise in the depth and 
animation of the sentiment of love for nature, which we have 
delineated according to its various manifestations at different 
epochs and amongst different races of men, active means of 
inducement towards a more careful observation of phenomena, 
and a moore earnest investigation of their cosmical connection. 
Owing to the diversity of the streams which have in the 
course of ages so unequally difEused the elements of a more 
extended knowledge of nature over the whole earth, it will be 
most expedient, as we have already observed, to start in the 
history of the contemplation of the external world from a 
single group of nations, and for this object I select the one, 
from which our present scientific cultivation, and indeed that 
of the whole of Western Europe, has originated. The mental 
cultivation of the Greeks and Romans must certainly be 
regarded as very recent in comparison with that of the 
Egyptians, Chinese, and Indians, but all that the Greeks and 
Bomans received from the east and south, blended with what 
they themselves produced and developed, has be^i uninter- 
ruptedly propagated on our Euro})ean soil, notwithstanding 
the continual alternation of historical events, and the admix- 
ture of foreign immigrating races. In those regions in which 
a much gi-cater degree of knowledge existed thousands of 
years earlier, a destructive barbarism has either wholly dark- 
ened the pre-existing enlightment, or where a stable and 
complex system of government has been preserved together 
with a maintenance of ancient customs, as is the case in 
China, advancement in science or the industrial arts has been 
^ery inconsiderable, whilst the almost total absence of a free 
intercourse ^-ith the rest of the world has interposed an 
insuperable barrier to the generalisation of views. The cul- 
tivated nations of Europe, and their descendants who have 
been transplanted to other continents, may be said, by the 
gigantic extension of their maritime expeditions to the 
remotest seas, to be familiarised with the most distant shores; 
and those countries which they do not already possess, they 
may threaten. In the almost uninterrupted course of the 
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knowledge transmitted to them, and in their ancient scientific 
nomenclature, we may trace as tiie guiding points of the history 
of the human race, recollections of the various channels, through 
which important inventions, or at any rate their germs, have 
been conveyed to the nations of Europe; thus from Eastern 
Am has flowed the knowledge of the Section and declination 
of a freely suspended magnetic rod ; from Phcenicia and Egypt 
the knowledge of chemical preparations, as glass, animal and 
"vegetable dyes, and metallic oxides; and from India the general 
use of podHon in determining the increaaed values of a few 
nuioerical signs. 

^pQoe civilisation has left its most ancient seat within the 
trojues or the sub-tropical zone, it has remained peimanently 
flg^tled in the portion of the earth, whose northern regions are 
le«s cold than those of Asia and America under ^e same 
Ultitudet. The continent of Europe may be r^arded as a 
vestem peninsula of Asia, and I have already observed how 
much general civilisation is &ivoured by the mildness of its 
climate, and how much it owes to the circmnstances of its 
TBiiously articulated form, first noticed by Strabo; to its 
poeitiofi in respect to Africa which extends so far into the 
equatorial »»ie« and to the prevalence of the west winds, 
wfaidi are warm winds in winter owing to their passing over 
the smr&tee of the ocean. The physical character of Europe 
has opposed fewer obstacles to the diffusion of civilisation, 
tlum are presented in Asia and Africa, where far- extending 
parallel ranges of mountain chains, elevated pUteaux, and 
sandy deserts, interpose almost impassable barriers betwe^i 
different nations. 

We will tberefiffe start in our enumeration of the principal 
momenta tluU characterise the history of the physical consi- 
deration of the nniv^se, from a portion of the earth, which is 
perhaps vuate highly favoured than any other, owing to its 
geographical position, and its constant intercourse with other 
ooimtries, by means of which the cosmical views of nations 
experience so marked a degree of enlargement. 



480 COSMOS. 



PRINCIPAL MOMENTA THAT HAVE INFLUENCED 
THE HISTORY OF THE PHYSICAL CONTEM- 
PLATION OF THE UNIVERSE. 

the meditebbakean considebed as the stabtino-point 
fob the bepbesentation of the belations which 
have laid the foundation of the gbadual exten- 
sion of the idea of the cosmos.— succession of 
this beu^tion to the eabliest cultivation 
amongst hellenic nations. — ^attempts at distant 
mabitime navigation towabds the nobth-east 
(by the abgonauts); towabds the south (to 
ophib); towabds the west (by col^us of samos). 

Plato, in his Phcedo, describes the narrow Hmits of the 
Mediterranean in a manner that accords with the spirit of 
enlarged cosmical views.* " We who inhabit the region 
extending from Phasis to the Pillars of Hercules, occupy only 
a small portion of the earth," he writes, "where we have 
gettled ourselves round the inner sea, like ants or frogs round 
a swamp.'' This narrow basin, on the borders of which 
Egyptian, Phoenician, and Hellenic nations, flourished and 
attained to a high degree of civilisation, is the point £rom 
which the most important historical events have proceeded, no 
less than the colonisation of vast territories in AMca and 
Asia, and those maritime expeditions which have led to the 
discovery of the whole western hemisphere of the globe. 

The Mediterranean shows in its present configuration the 
traces of an earlier subdivision into three contiguous smaller 
closed basins.f 

• Plato, Phcedo, p. 109, B. (compare Herod, U. 21). Oleomedes sup" 
posed that the surface of the earth was depressed in the middle, in order 
to receive the Mediterranean (Yoss, Orit, Bl&tter, bd. ii. 1828, s. 144 
awJ 160). 

f I first developed this idea in my Bd. hist, du voyage avx rigiona 
iguinoxiales, t. iii. p. 236; and in the Bxamen crit, de fhitt, de la €f4ogr» 
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llie Egean is bounded to the south by the cun^ed line formed 
by the Carian coast of Asia Minor, and the islands of Bhodes, 
(>ete, and Cerigo, and terminating at the Peloponnesus, not 
far from the Promontory of Malea. Further westward is 
the Ionian Sea, the Syrtic basin, in which lies Malta. The 
western extremity of Sicily here approaches within forty-eight 
geographical miles of the coast of Africa. The sudden appear- 
ance and short continuance of the upheaved volcanic Island of 
Ferdinandea in 1 83 1 , to the south-west of the calcareous rocks of 
Sciacca, seem to indicate an ejffort of nature, to reclose the 
Syrtic basin, between Cape Grantola, Adventure Bank, ex- 
amined by Captain Smyth, Pantellaria, and the African Cape 
Bon, and thus to di\ide it frt)m the third western basin, the 
Tyrrhenian. This last sea receives the ocean which enters 
the Pillars of Hercules from the west, and surrounds Sardinia, 
the Balearic islands, and the small volcanic group of the 
Spanish ColumbratsB. 

This triple constriction of the Mediterranean has exercised 
a great influence on the earliest limitations, and the subsequent 
extension of PhGenician and Greek voyages of discovery. The 
latter were long limited to the Egean and Syrtic Seas. In 
the Homeric times the continent of Italy was still an " unknown 
land." The Phocseans opened the Tyrrhenian basin west of 
Sicily, and Tartessian mariners reached the Pillars of Her- 
cules. It must not be forgotten that Carthage was founded 
at the boundary of the Tyrrhenian and Syrtic basins. The 
physical configuration of the coast line influenced the course 
of events, the direction of nautical imdertakings, and the 
changes in the dominion of the sea; and the latter reacted 
again on the enlargement of the sphere of ideas. 

The northern shore of the Mediterranean possesses the 
advantage of being more richly and variously ai-ticulated than 

«t: 15dme siide, t i. pp. 86-38. See also Otfried MUller, in the Gmtin- 
gisehe gelehrte Ameigen, 1838, bd. i. s. 876. The most western basin, 
which I name generally, the Tyrrhenian, includes, according to Strabo, 
the Iberian, Ligurian, and Sardinian Seas. The Syrtic basin, cast of 
Sicily, includes the Ausonian or Siculian, the Libyan, and the Ionian 
Seas. The southern and south-western part of the Egean Sea was called 
Cretic, Saronic, and Myrtoic. The remarkable passage in Aristot. de 
Mundo, cap. iii. (p. 393, Bekk.), refers only to the bay-like configuration 
of the coasts of the Mediterranean, and its effect on the ocean flowing 
into!t. 

2i 
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the southern or Libyan shore, and this was, according to 
Strabo, noticed already by Eratosthenes.* Here we find three 
peninsulas, the Iberian, the Italian and the Hellenic, which 
owing to their various and deeply indented contour, form 
together with the neighbouring islands and the opposite 
coasts, many straits and isthmuses. Such a configuration of con- 
tinents and of islands that have been partly severed, and partly 
upheaved by volcanic agency in rows or in far projecting fis- 
sures, early led to geognostic views regarding eruptions, ter- 
restrial revolutions, and outpourings of the swollen higher 
seas into those below them. The Euxine, the Dardanelles, 
the straits of Gades, and the Mediterranean with its numerous 
islands, were well fitted to draw attention to such a system of 
sluices. The Orphic Argonaut, who probably lived in Chris- 
tian times, has interwoven old mythical narrations in his 
composition. He sings of the division of the ancient Lyktonia 
into separate islands, " when the dark-haired Poseidon, in 
anger with Father Kronion, struck Lyktonia with the golden 
trident.'* Similar fancies, which may often certainly have 
sprung from an imperfect knowledge of geographical relations, 
were frequently elaborated in the erudite Alexandrian school, 
which was so partial to everything connected with antiquity. 
Whether the myth of the breaking up of Atlantis be a vague 
and western reflection of that of Lyktonia, as I have elsewhere 
shown to be probable, or whether according to Otfried Miiller 
*' the destruction of Lyktonia (Leukoma), Tefers to the Samo- 
Thracian legend of a great flood which changed the form of 
that district,"! is o, question that it is unnecessary here to 
decide. 

* Humboldt, Aaie cerUrcUty t. i. p. 67. The two remarkable passages 
of Strabo, are as follows : — " Eratosthenes enumerates three, and Pply- 
bius five points of land in which Europe terminates. The first-men- 
tioned of these writers names the projecting point which extends to the 
Pillars of Hercules, on which Iberia is situated ; next, that which ter- 
minates at the Sicilian Straits, to which Italy belongs; and, thirdly, that 
which extends to Malea, and comprises all the nations between the 
Adriatic, the Euxine, and the Tanais."— (lib. ii. p. 109.) " Wc begin 
with Europe because it is of irregular form, and is the quarter most 
favourable to the menial and social ennoblement of men. Tt is habitable 
in all parts except some districts near the Tanais, which are not peopled 
on account of the cold." — (lib. ii. p. 126.) 

t ITkert, Geogr. der GrierJien und BOmer, Uu 1. abth. 2, a 845-34S, 
and th, ii. abth, 1, s. 194; Joannes v. MUller, Werke,hd. i. a. 88; Hum- 
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But that which, as has abeady been frequently remarked, 
has rendered the geogi'aphical position of the Mediterranean 
most beneficial in its influence on the intercourse of nations, 
is the proximity of the easteni continent, where it projects 

boldt, Examen critique^ t. i. pp. 112 and 171; Otfried Mliller, Minyer, 
8. 64 ; and the latter again in a too favourable critique of my memoir 
on the Mythisclie Qeographie der Griecheti, {OoU. gelehrte Anzeigen, 
1838.) I expressed myself as follows:— *' In raising questions whiob 
are of so great importance with respect to philological studies, I 
cannot wholly pass over all mention of that which belongs less to th< 
description of the actual world, than to the cycle of mythical geography, 
[t is the same with space as with time. History cannot be treated 
from a philosophical point of view, if the heroic ages be wholly lost 
sight of. National myths when blended with history and geography, 
cannot be regarded as appertaining wholly to the domain of the 
ideal world. Although vagueness is one of its distinctive attributes, and 
symbols cover reality by a more or less thick veil, myths, when intimately 
connected together, nevertheless reveal the ancient source, from which 
the earliest glimpses of cosmography and physical science have been 
derived. The facts recorded in primitive history and geography, are not 
mere ingenious fables, but rather the reflectioD of the opinion generally 
admitted regarding the actual world." The great investigator of anti 
quity (whose opinion is so favourable to me, and whose early death in ih« 
land of Greece, on which he had bestowed such profound and variel 
research, has been universally lamented,) considered, on the contrary, 
that " the chief part of the poetic idea of the earth, as it occurs in Greek 
poetry, is by no means to be ascribed to actual experience, which may 
have been invested, from credulity, and love of the maiTcllous, with a 
fabulous character, as has been conjectured especially with respect 
to the Phoenician maritime legends; but rather that it was to bo 
traced to the roots of the images which lie in certain ideal presuppo* 
sitions and requirements of the feelings, on which a trtie geoyrapkiixil 
knowledge lias only gradually begun to work. From this fact there 
has often resulted the interesting phenomenon, that purely subjective 
creations of atancy guided by certain ideas, become almost imperceptildy 
blended with actual countries, and well-known objects of scientific geugnir 
phy. From these considerations it may be inferred, that all genuine, or 
artificially mythical pictures of the imagination belong, in their proper 
groundwork, to an ideal world, and have no original connexion with the 
actual extension of the knowledge of the earth, or of navigati. n beyond 
the Pillars of Hercules.** The opinion expressed by me in the French 
work, agreed more fully with the eai'lier views of Otfried M.Uller, for in 
the Prolegomenon zu einer wissenachaJUichen MyUioloyie, s. 68 and 
109, he said very distinctly, that " in mythical narratives of that which 
is done and that which is imagined, the real and the ideal, are most 
closely connected together." See also on the Atlantis and L(ykloiu«» 
Martin^ IStudes mr le Tirade de Platon, t i. pp. 293-320, 

2i2 
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mto the peninsula of Asia Minor; the number of islands in the 
Egean Sea, which have served as a means for facilitating the 
spread of civilisation ; ♦ and the fissure between Arabia, Egypt, 
and Abyssinia, through which the great Indian Ocean pene- 
trates under the name of the Arabian Gulf or the Red Sea, 
and which is separated by a narrow isthmus from the Delta 
of the Nile, and the south-eastern coasts of the Mediterra- 
nean. By means of all these geographical relations, the influ- 
ence of iiie sea as a connecting element was speedily mani- 
fested in the growing power of the PhoDnicians, and subse- 
quently in that of &e Hellenic nations, and in the rapid 
extension of the sphere of general ideas. Civilisation in its 
early seats in Egypt, on the Euphrates, and the Tigris, in 
Indian Pentapotamia and China, had been limited to lands 
rich in navigable rivers; the case was different, however, in 
Phoonicia and Hellas. The active life of the Greeks, espe- 
cially of the Ionian race, and their early predilection for 
maritime expeditions, found a rich field for its development in 
the remarkable configuration of the Mediterranean, and in its 
relative position to the oceans situated to the south and west. 
The existence of the Arabian Gulf as the result of the 
irruption of the Indian Ocean through the straits of Bab-el- 
Mandeb belongs to a series of great physical phenomena, 
which could alone have been revealed to us by modem 
geognosy. The European continent has its main axis directed 
from north-east to south-west; but almost at right angles to 
this direction, there is a system of fissures, which have given 
occasion partly to a penetration of sea- water, and partly to the 
elevation of parallel mountain chains. This inverse line of 
strike directed from the south-east to the north-west is discern- 
ible from the Indian Ocean to the efflux of the Elba in Northern 
Germany; in the Red Sea, the southern part of which is in- 
closed on both sides by volcanic rocks; in the Persian Gxdf, 
with the deep valleys of the double streams of the Euphrates 
and the Tigris; in the Zagros chain in Luristan; in the moun- 
tain chains of Hellas and in the neighbouring islands of the 
Archipelago, and, lastly, in the Adriatic Sea, and the Dalma- 
tian calcareous Alps. The intersection f of these two systems 

* Naxoa, by Ernst Gurtius, 1846, 8. 11; Droysen, Oeechiehteder 
BUdung des hellenistiscJten Stcuttensyatems, 1843, s. 4-9. 

t Leopold von Buch, Ueber die ffeognostisdien SysUrm von DeuUck' 
land, B. zi.; Humboldt, Aaie centrale, t. L pp. 284-286. 
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of geodetic lines directed from N.E. to S.W., and from S.E., 
to N.W. (the latter of which I consider to be the more 
recent of the two), and whose cause must imdoubtedly be 
traced to disturbances in the interior of our planet, has 
exercised the most important influence on the destiny of man- 
kind, and in facilitating intercourse amongst different nations. 
This relative position and the unequal degrees of heat expe- 
rienced by Eastern Africa, Arabia, and the peninsula of 
Western Tndia at different periods of the year, occasion a 
regular alternation of currents of air (Monsoons), favour- 
ing navigation to the Myrrhifera Eegio of the Adramites 
in Southern Arabia, to the Persian Gulf, India, and Ceylon; 
for at the season of the year (from April and May to October) 
when north winds are prevailing in the Red Sea, the south- 
west monsoon is blowing from Eastern Africa to the coast of 
Malabar, whilst the north-east monsoon (from October to April) 
which feivours the return passage, corresponds with the period 
of the south winds between the straits of Bab-el-Mandeb and 
the isthmus of Suez. 

After having sketched that portion of the earth to which 
foreign elements of civilisation and geographical knowledge 
might have been conveyed to the Greeks from so many different 
directions, we will first turn to the considei-ation of those 
nations inhabiting the coasts of the Mediterranean, who en- 
Tpyed an early and distinguished degree of civilisation, viz., 
tne Egyptians, the Phcenicians with their north and west 
African colonies, and the Etrurians. Immigration and com- 
mercial intercourse have here exercised the most powerful 
influence. The more our historical horizon has been extended 
in modem times by the discovery of monuments and inscrip- 
tions as well as by philosophical investigation of languages, 
the more varied does the influence appear which the Greeks in 
the earliest ages experienced from Lycia and the district sur- 
rounding the Euphrates, and from the Phrygians allied to 
Thracian races. 

In th6 valley of the Nile, which plays so conspicuous a part 
. in the history of mankind, " there are well authenticated car- 
touches of the Kings as far back as the beginning of the fouith 
dynasty of Manetho, in which are included the builders of 
the Pyramids of Giseh (Chephren or Schafra, Cheops-Chufu, 
and Menkera or Mencheres)." I here avail myself of the 
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account of the most recent investigations of Lepsius,* whose 
expedition has resulted in throwing much important light on 
the whole of antiquity. " The dynasty of Manetho began more 
than thirty-four centuries before our christian era, and twenty- 
three centuries before the Doric immigration of the Heraclidfl3 
into the Peloponnesus.f The great stone pyramids of Daschur, 
somewhat to the south of Giseh and Sakara^ are considered by 
Lepsius to be the work of the third dynasty. Sculptural in- 
scriptions have been discovered on the blocks of which they 
are composed, but as yet no names of kings. The last dynasty 
of the ancient kingdom, which terminated at the invasion of 
the Hyksos, and probably 1200 years before Homer, was the 
twelfth of Manetho, and the one to which belonged Ame- 
nemha III., the prince who caused the original labyrinth 
to be constructed, and who formed Lake Moeris artificially 
by means of excavations and lai^ dykes of earth running 
north and west. After the expulsion of the Hyksos, the 
new kingdom began under the eighteenth dynasty (1600 
years b.c.) Ramses Miamoun the Great (Eamses IL), was 
the second ruler of the nineteenth dynasty. Hie sculptured 
delineations which perpetuate his victories were explained 
to Germanicus by the priests of Thebes.f He is noticed 
by Herodotus under the name of Sesostris, which is probably 
owing to a confusion with the almost equally victorious 
and powerful conqueror Seti (Setos), who was the father of 
Bamses H." 

1 have deemed it necessary to mention these few points of 
chronology, in order that where we meet witli solid historical 
ground, we may pause to determine the relative ages of great 
events in Egypt, Phoenim, and Greece. As I have already 
brieflv described the geographical relations of the Mediterra- 

* All that relates to Egyptian chronology and histoiy, and which is dis- 
tinguished in the text by marks of quotation, is based on manuscript 
communications which I received from my friend Professor Lepsius, in 
March, 1846. 

t I place the Doric immigration into the Peloponnesus, 828 years 
before the first Olympiad, agreeing in this respect with OtMed MUUer, ^ 
{Doner, abth. ii. s. 486). 

:|: Tac, Ann<d„ ii. 59. In the Papyrus of Sallier {Campagnea de 
Siaostris), Champollion found the names of the Javani or lonni and 
that of the Luki (lonians and Lycians?). See 6uii^.n, ^^gypten, buch. i. 
8. 60. 
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Aeon, I would now also call attention to the number of cen- 
turies that intervened between the epoch of human civilisation 
m the valley of the Nile, and its subsequent transmission to 
Crreece; for witliout such simultaneous reference to space and 
time, it would be impossible, from the nature of our mental 
faculties, to form to ourselves any clear and satisfactory picture 
of history. 

Civilisation, which was early awakened and arbitrarily 
modelled in the valley of the Nile, owing to the mentid 
requirements of the people, the peculiar physical character of 
the country, and its hierarchical and political institutions, 
excited there, as in every other portion of the earth, an im- 
pube towards increased intercourse with other nations, and 
-a tendency to undertake distant expeditions, and establish 
-colonies. But the records preserved to us by history and 
monumental representations, testify only to transitor}'^ con- 
quests on land, and to few extensive voyages of the Egypi- 
tians themselves. This anciently and highly civilised race 
appears to have exercised a less permanent influence on 
oreigners than many other smaller nations less stationary in 
their habits. The national cultivation of the Egyptians, which 
from the long course of its development was more favourable 
to masses than to individuals, appears isolated in space, and 
has on that accoimt probably remained devoid of any beneficial 
result for the extension of cosmical views. Ramses-Miamoun, 
(who lived from 1388 to 1322 B.C., and therefore 600 years 
before the first Olympiad of Corcebus) undertook distant expe- 
ditions, having, according to the testimony of Herodotus, 
penetrated into Ethiopia (wht^re Lepsius believed that he 
feund his most southern architectural works at Mount Barkal), 
through Palestinian Syria, and crossing from Asia Minor to 
Europe, through the lands of the S" jythians and Thracians to 
Colchis and the river Phasis, where those of his soldiers wh.o 
were weary of their wanderings, remained as settlers. Ramses 
was also the first, according to the priests, '' who by means of 
his long ships subjected to his dominion the people who 
inhabited the coasts of the Erj^threan Sea. After this achieve- 
ment, he continued his course until he came to a sea, which 
was not navigable owing to its shallowness.'** Diodorus 

♦ Herod., ii. 102 and 103; Diod. Sic, 1. 55 and 66. Of the memorial 
pillan (<rr^Xat) which Kamases 2k£iamotin set up as tokens of victory in 
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expressly says, that Sesostris (Ramses tibie Great) penetrated 
into India beyond the Ganges, and that ho brought captives 
back with him from Babylon. " The only certain fSwjt with 
reference to Egyptian navigation is that from the earliest aeres, 
not only the Nile but the Arabian Gulf was navigated. The 
celebrated copper mines near Wadi-Mn^aha, on the peninsula 
of Sinai, were worked as early as the fourth dynasty, under 
Cheops-Chufu. The sculptural inscriptions of Hamamat on 
the Cosseir road, which connected the valley of the Nile with 
the western coasts of the Red Sea, go back as fiir as the sixth 
dynasty. Attempts were made under Ramses the Great,* to 
form the canal from Suez, probably for the purpose of facili- 
tating intercourse with the land of the Arabian copper mines.*' 
More considerable maritime expeditions, as for instance, the 
frequently contested, but not, I think improbable,f circum* 

the countries through which he passed, Herodotus expresslynames three — 
<ii. 106) — '' one in Palestinian Syria, and two in Ionia, on the road from 
the Ephesian territory to Phocaea, and from Sardis to Smyrna." A rock 
inscription, in which the name of Bamases is frequently met with, lias 
been found near the Lycus in Syria, not far from Beirut (Berytus), as 
well as another ruder one in the valley of Karabel, near Nymphio, and, 
according to Lepsius, on the road from the Ephesian territory to Pho- 
c»a. Lepsius, in the Ann. deXC Institute arcJieol., vol. x. 1838, p. 12; 
and in his letter from Smyrna, Dec. 1845, published in the ArchdoU}- 
gisclie Zeitung, Mai, 1846, No. 41, s. 271-280. Eiepert, in the same 
periodical, 1843, No. 3, s. 35. Whether, as Heeren belieyes, (see in his 
Qeackichte der Staaten dea AUerthums, 1828, s. 76), the great conqueror 
penetrated as far as Persia and Western India, "as Western Asia 
did not then contain any great empire," (the building of Assyrian 
Nineveh is placed only 1280 b.c.) is a question that will undoubtedly 
soon be settled from the rapidly advancing discoveries now made in 
archseology and phonetic languages. Strabo (lib. xvi. p. 760), speaks 
of a memorial pillar of Sesostris, near the Strait of Deire, now known as 
Bab-el-Mandeb. It is moreover also very probable that even in " the 
Old Kingdom," above 900 years before Bamaaes Miamoun, Egyptian 
kings may have undertaken similar military expeditions into Asia. It 
was under Setos II., the Pharaoh belonging to the nineteenth dynasty, 
and the second successor of the great Bamases Miamoun, that Moses 
went out of Egypt, and this, according to the researches of Lepsius, was 
about 1300 years before our era. 

* According to Aristotle, Strabo, and Pliny; but not according to 
Herodotus. See Letronne, in the Hivue dea devx Mondea, 1841, t, 
aopvii. p. 219; and Droysen, BUdung dea heUeniat. Staatenayatema, s. 735. 

t To the important opinions of Bennell, Heeren, and Sprengel, who 
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sayigation of AMca under Neku II. (611-595 B.C.), were 
confided to PhGonician vessels. About the same period or a 
little earlier, under Neku*s fiither, Psammitich (Psemetek), 
and somewhat later, after the termination of the civil war 
under Amasis (Aahmes), Greek mercenaries, by their settle- 
ment at Naucratia, laid the foundation of a permanent foreign 
commerce, and by the admission of new elements, opened l£e 
way for the gradual penetration of Hellenism into Lower Egypt. 
Thus was introduced a germ of mental freedom, and of greater 
independence of local influences — a germ which was rapidly 

an inclined to believe in the reality of the circanmavigation of lAhyUp 
we must now add that of a most profound philologist, Etienne Quatre- 
mfere {M^moirea de VAcad. des Inscriptions, t.xv. P. 2, 1846, pp. 880- 
388). The most convincing argument for the truth of the report of 
Herodotus (iv. 42), appears to me to be the observation which seema 
to him so incredible, viz., '' that the mariners who sailed round Libya 
(from east to west), had the sun on their right hand." In the Mediter- 
ranean, in sailing from east to west, from Tyre to Gadeira, the sun at 
noon was seen to the left only. A knowledge of the possibility of 
such a navigation must have existed in Egypt previous to the time of 
Neku II. (Nechos), a^i Herodotus makes him distinctly command the 
Phoenicians " to return to Egypt through the passage of the Pillars of 
Hercules." It is singular that Strabo, who ^b. ii. p. 98) discusses 
at such length the attempted circumnavigation of Eudoxus of Cyzicus 
under Cleopatra, and mentions fragments of a ship from Gadeira, which 
were found on the Ethiopian (eastern) shore, considers the accounts given 
of the circumnavigations actually accomplished as Bergaic fables (lib. 
ii. p. 100); but he does not deny the possibility of the circumnavigation 
itself (lib. i. p. 88), and declares that from the east to the west, there 
is but little that remains for to its completion (lib. i. p. 4). Strabo by 
no means agreed to. the extraordinary isthmus-hypothesis of Hippar- 
chus and Marinus of Tyre, according to which Eastern Africa is 
joined to the south-east end of Asia, and the Indian Ocean con- 
verted into a Mediterranean Sea. (Humboldt, Examen crit. de VHisL 
de la OSographie, 1. 1. pp. 139-142, 145, 161, and 229; t. ii. pp. 370- 
373). Strabo quotes Herodotus, but does not name Nechos, whose 
expedition he confounds with one sent by Darius round Southern 
Persia and Arabia (Herod, iv. 44). Qosselin even proposed, somewhat 
too boldly, to change the reading from Darius to Nechos. A counter- 
part for the horse's head of the ship of Gadeira, which Eudoxus is 
said to have exhibited in a market-place in Egypt, occurs in the 
remains of a ship of the Red Sea, which was brought to the coast of 
Crete by westerly currents, according to the account of a very trust- 
worthy Arabian historian (Masudi, in the MorudJ-al-dzehet, Quatremfere, 
p. 889, and Keinaud, Relation des Voi^iges dans VInde, 1845, t. i.«p. 
xvi. and t. ii. p. 46). 
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•and powerfully developed during the period of the new cosmi* 
cal views that succeeded the Macedonian conquest. The 
opening of the Egyptian ports under Psammitich, is an event 
Df very great importance, as the country up to that period, at 
least at its northern extremity, had for a long time been 
completely closed to strangers, as Japan is at the present day.* 
In our enumeration of the non-Hellenic civilised nations 
who dwelt around the basin of the Mediterranean — the most 
ancient seat and the starting point of our mental cultivation,— 
we must rank the Phoenicians next to the Egyptians. This 
xuce is to be regarded as the most active in maintaining inter- 
com-se between the nations from the Indian Ocean to the 
west and north of the Old Continent. Although circumscribed 
in many spheres of mental cultivation, and less familiar with 
the fine arts than with mechanics, and not endowed with 
the grand form of creative genius, common to the more 
highly gifted inhabitants of the valley of the Nile, the PhoDni- 
cians as an adventurous and commercial race, and especially 
by the establishment of colonies (one of which far sur- 
passed the parent city in political power), exerted an influ- 
ence on the course of ideas, and on the diversity and number 
of cosmical views, earlier than all the other nations inhabiting 
the coasts of the Mediterranean. The Phoenicians made use 
of Babylonian weights and measures,! and, at least since the 
Persian dominion, employed stamped metallic coinage, as a 
monetary currency, which strangely enough was not known 
in the artificially arranged political institutions of the highly 
cultivated Egyptians. But that by which the Phoenicians 
contributed most powerfully to the civilisation of the nations 
with which they came in contact, was the general spread of 
alphabetical writing, which they had themselves employed for 

• Diod., lib. i.cap. 67, 10; Herod., ii. 154, 178, and 182. On the 
probability of the existence of intercourse between Egypt and Greece, 
before the time of Psammetichus, see the ingenious observations of Lud- 
\ng Ross, in lj*:Ueniha, where he expresses himself as follows, bd. i. 
1846, 8. V. and x. "In the times immediately preceding Psammeti- 
chus, there was in both countries a period of internal disturbance, which 
must necessarily have brought about a diminution and partial inter- 
ruption of intercourse." 

+ B9ckh, Metroloffische Untersvxhungen uber GeuncIUe, MH/ns^^Uase 
und JI&/9e dcs AUerthuma in ihrem Zummrnmhang^ 1838, s. 12, 
und 27". 
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a long period. Although the whole mythical relation of the 
colony of Cadmus in Bo&otia remains buried in obscurity, it is 
not the less certain that the Hellenes obtained the alphabeti- 
cal characters long known as Phcenician symbols, by means of 
the commercial intercourse subsisting between the lonians and 
tiie PhoQnicians.^ According to the views which, since 
Champollion's great discovery, have been generally adopted 
regarding the earlier condition of the developmeiJt of alphabe- 
tical writing, the Phoenician as well as the Semitic characters 
are to be regarded as a phonetic alphabet, that has originated 
from pictorial writing, and as one in which the ideal significa- 
tion of the symbols is wholly disregarded, and the characters 
are considered as mere signs of sounds. Such a phonetic 
alphabet was, from its very nature and ^mdamental character, 
tyUahic^ and perfectly able to satisfy all requirements of a gra- 
I^cal representation of the phonetic system of a language. 
''As the Semitic written cluuracters,'' says Lepsius in his 
treatise on alphabets, '' passed into Europe to Indo-Germanic 
nations, who showed throughout a much stronger tendency to 
define strictly between vowels and consonants, and were by 
that means led to ascribe a higher significance to the vowels 
in their languages, important and lasting modifications were 
^ected in Qiese syllabic alphabets/' f The endeavour to do 
away with syllabic characters, was very strikingly manifested 
amongst the Greeks. The transmission of Phoenician signs not 
only fecilitated commercial intercourse amongst the races 
inhabiting almost all the coasts of the Mediterranean, and 
even the north-west coast of Africa, by forming a bond of 
tmion that embraced many civilised nations, but these alpha- 
betical characters when generalised by their graphical flexibi- 
lity were destined to be attended by even higher results. They 
became the means of conveying as an imperishable treasure to 
the latest posterity, those noble fruits developed by the Hellenic 
races in the different departments of the intellect, the feelings, 
and the enquiring and creative faculties of the imagination. 

* See the ptssages collected in Otfried MUller*s Minyer, s. 115, and 
in hU Dorier, abth. i. b. 129; Franz, ElemevUa Epigraphices GfrceccB^ 
1840, pp. 13, 32, and 3i. 

t Lepeius, in his memoir, Ueber die Anordnung und Verwandtscltaft 
des Semitiechen, Indiachen, A It-Persischen, A U-AEgyptischen und AStfiio- 
piddten Alphabets, 1836, s. 23, 28, imd 57; Oesenius, Scripturfs PtMt^ 
' ' t Monumenta, 1837, p. 17. 
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The share taken by the PhcBnicians in increasing the ele- 
ments of cosmical contemplation was not, however, limited 
to the excitement of indirect inducements, for they widened 
the domain of knowledge in several directions by independent 
inventions of their own. A state of industrial prosperity, 
based on an extensive maritime commerce, and on the enter- 
prise manifested at Sidon in the manufacture of white and 
coloured glais- wares, tissues and purple dyes, necessarily led 
to advancement in mathematical and chemical knowledge, 
and more particularly in the technical arts. " The Sidonians," 
writes Strabo, "are described as industrious inquirers in 
astronomy, as well as in the science of numbers, to which they 
have been led by their skill in arithmetical calculation, and in 
navigating their vessels by night, both of which are indispen- 
sable to commerce and maritime intercourse."* In order to 
give some idea of the extent of the globe, opened by the navi- 
gation and caravan trade of the Phoenicians, we will mention 
the colonies in the Euxine, on the Bithynian shore (Pronectus 
and Bithyniimi), which were probably settled at a very 
early age; the Cyclades and several islands of the Egean Sea, 
first known at the time of the Homeric bard ; the south of 
Spain rich in silver (Tartessus and Gades) ; the north of A&ica 
west of the Lesser Sjrrtis (Utica, Hadrumetum, and Car- 
thage) ; the tin and amber lands of the north of Europe ;t and 

♦ Strabo, lib. xvi. p. 767. 

+ The locality of the " land of tin" (Britain and the Scilly idands), is 
more easily determined than that of the '' amber coast;" for it appears 
yeiy improbable that the old Greek denomination Kaffffirepog, which 
was already in use in the Homeric times, is to be derived from a moun- 
tain in the south-west of Spain, called Mount Cassius/ celebrated for its 
tin ore, and which Avienus, who was well acquainted with the country, 
placed between Gaddir and the mouth of a small southern Iberus (Ukert, 
Oeogr, der Oriechen und Bomer, theil ii. abth. i. s. 479). Kassiteros 
is the ancient Indian Sanscrit word kasttra. Dan in Icelandic; zinn in 
German; tin in English and Danish; and^Tin in Swedish, are rendered, in 
the Malay and Javanese language, by Umah; a similarity of sound which 
calls to mind that of the old German word glessum (the name applied 
to transparent amber), with the modem German Glaa, glass. The names 
of wares and articles of commerce pass from one nation to another, and 
into the most different families of languages. Through the intercourse 
which the Phoenicians maintained with the eastern coast of India, by 
means of their factories in the Persian Gulf, the Sanscrit word kastira, 
which expressed so useful a product of farther India^ and still exists 
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two commercial factories in the Persian Gulf,* (the Baharian 
islands, Tylos and Aradus.) 

The amber trade, which was probably directed, first to the 
west Cimbrian shores,! and subsequently to the land of the 

among the old ArmaBic idioms in the Arabian word htudir, may haTe 
become known to the Greeks even before Albion and the British Caasi- 
terides had been visited (Aug. Wilh. y. Schlegel, in the Indische Bihlio- 
thek, bd. ii. s. 893; Benfey, Indien, s. 307; Pott, Mijmol. Forschungen, 
th, ii B. 414; Lassen, Indiache Alterthumshmde, bd. i. s. 239). A name 
often becomes a historical monument, and the etymological analysis of 
languages, however it may be derided, is attended by valuable results. 
The ancients were also acquainted with the existence of tin — one of the 
rarest metals — in the country of the Artabri and the Oallaici, in the 
north-west part of the Iberian continent (Strabo, lib. iii. p. 147; Plin., 
xixiv. c. 16); which was nearer of access, than the Caasiterides (CBs- 
trymnides of Avienus), from the Mediterranean. When, hefore embark- 
ii^ for the Canaries, I was in Galicia, in 1799, mining operations, 
altiiough of very inferior nature, were still carried on, in the granitic 
mountains (see my Bel, hist., t i. pp. 61 and 53). The occurrence of tin 
is of some geognostic importance, on account of the former connection 
of Galicia, the peninsula of Brittany, and ComwaU. 

* Etienne Quatr^mere, op, cit, pp. 363-370. 

i* The opinion early expressed (see Heinzen's NeiLe Kidishea MagOf 
zin, th. ii. 1787, s. 339; Sprengel, Oeach, der geogr, Entdeckwngen, 
1792, s. 51; Yoss, Krit. Bldtter, bd. ii. s. 392-403), that amber 
was brought by sea, at first only from the west Cimbrian coast, and 
that it reached the Mediterranean chiefly by land, being brought 
across the intervening countries by means of inland barter, continues 
to gain in validity. The most thorough and acute investigation of 
this subject is contained in Ukert's memoir Ueber das JUlectrum, in 
Die Zeitsdirift /&r AUerthumaimsaeTischaft, Jahr. 1838, No. 62-66, 
& 425-462. (Compare with it the same author's Oeographie der 
Oriechm und B&mer, th. ii. abth. 2, 1832, s. 26-86; th. iii. i. 1843, 
s. 86, 175, 182, 320, and 349.) The Massilians, who, under Pytheas, 
advanced, according to Heeren, after the Phoenicians, as far as the 
Baltic, hardly penetrated ^"yond the mouths of the Weser and the Elbe. 
Pliny (iv. 16), placed ih" amber islands (Glessaria, also called Aus- 
trania), decidedly west ot the Cimbrian promontory, in the German 
Sea; and the connection with the expedition of Germanicus suffici- 
ently teaches us that the island signified is not in the Baltic. The 
great effect of the ebb and flood tides in the estuaries which throw up 
amber, where, according to the expression of Servius, " mare vicissim 
turn accedit, turn recedit," applies to the coasts between the Helder and 
the Cimbrian Peninsula but not to the Baltic, in -vhich the island of 
Baltia is placed by TimaBus (Plin. xxxvii. 2). Abalus, a day's journey 
from an aBstuarium, canuot, therefore, be the Eurish Nehrung ; see &!«.', 
the voyage of Pytheas to the west shores of Jutland, and on the amber 
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^.r*^'^ r^ t^<* "Rfiltic, owed its origin to the during per-* 
Bo\^^f\vop. of Phcrnician coasting traders. Its subsequent 
ext^n^ion affords a remarkable example in the history of the 
contemplation of the universe, of the influence which may be 
exercised on the establishment of international intercourse, 
and on the extension of the knowledge of large tracts of land, 
by a predilection for even a single product. In the same 
manner as the Phocsean Massilhans conveyed British tin 
through the whole extent of Gaul to the shores of the Rhone, 
amb. r passed from people to people through Germany and 
the territory of the Celts, on both sides of the Alps, to the 
Padus, and through Pannonia to the Borysthenes. This in- 
trade along the whole coast of Skage, as far as the Netherlands, Wer- 
lauff, Bidrag til den nxyrdiake BavhandeU Huitorie (Kopenh. 1835). In 
Tacitus, and not in Pliny, we find the first acquaintance with the glea- 
sum of the shores of the Baltic, in the land of the ^stui (iEstuorum 
gentium), and of the Venedi, concerning whom the great philologist Shaf- 
farik {SlawiscJie AlterthilTner, th. i. s. 151-165), is uncertain whether 
they were Slaves or Qermani. The more active direct connection with 
the Samland coast of the Baltic, and with the Esthonians, by means of the 
overland route through Pannonia, by Camuntum, which was first fol- 
lowed by a Roman knight under Nero, appears to me to have belonged 
to the later times of the Roman Caesars (Voigt, Oesch, PrefuzserCs^ bd. 1. 
8. 86). The relations between the Prussian coasts and the Greek colo- 
nieis on the Black Sea are proved by fine coins, struck probably before tho 
eighty-fifth Olympiad, which have been recently found in the Netz di*. 
trict (Lewezow, in the Abhandl. der BerL Akad. der WUa. avs dem 
JaJir 1838, s. 181-224). The electron, the sun-stone of the very 
ancient raythus of the Eridanus (Plin. zxxvil. cap. 2), the amber stranded 
or buried on the coast, was, no doubt, frequently brought to the soutli, 
both by land and by sea, from very different distn<.'ta. The "amber 
which was found buried at two places in Scythia wjw, in part, very dark- 
cole urei." Amber is still collected near Kaltschedansk, not far from 
Kaxrensk, on the Ural; and wc have obtained, at Kathariuenburg, 
fragments imbedded in lignite. See G. Rose, £eise nach dem UraJt^ 
bd. i. 8. 481 ; and Sir Roderick Murchison, in the Geology of RusHu, 
vol. 1 ^. 366. The petrified wood which frequently surrounds tbe amber 
had Lui\y attracted the attention o the ancients. This resin, which was, 
at tL:i time, regarded as so precious a product, was ascribed either to 
the L^ock poplar (according to the Chian Scymnua, v. 396, p. 367, 
Letru-ne), or to a tree of the cedar or pine genua (according to Mithri- 
datfci, in Plin. xxxvii. cap. 2 and 3). The recent admirable Investiga- 
tions it Prof. Goppert, at Breslau, have shown that the conjecture of thf 
Bomt^;^ collector was the more correct. Respecting tie petrified amber 
tree (Pinitessuccinifer) belonging to an extinct vegetation^ see Berendt 
OrganUclieBesU im JB&mitteiih bd. i. abth. 1, 1845.. s. 89. 
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land trade thus first connected the inhabitants of the coasts of 
the North Sea with those living on tJie shoies of the Adriatic 
and the Euxine. 

The Phoenicians of Carthage, and probably those inhabiting 
the cities of Tartessus and Grades, which had been colonised 
two hundred years earlier, visited a considerable portion of the 
north-west coast of Africa, even beyond Cape Bojador, although 
the CTiretes of Hanno is neither the Chremetes of the Meteoro- 
logtca of Aristotle, nor yet our Gambia.* Here were situated 
the numerous Tyrian cities, whose numbers were estimated by 
Strabo at 300, which were destroyed by Pharusians and Nigri- 
tians. Amongst these was Ceme (Dicuil's Gaulea according 
to Letronne), tiie principal station for ships, as well as the chief 
emporium of the colonies on the coast. The Canary Islands 
and the Azores, (which latter were regarded by Don Fernando, 
the son of Columbus, as the Cassiterides discovered by the 
Carthaginians,) and the Orkneys, Faroe Islands, and Iceland, 
became the respective western and northern intermediate 
stations for passing to the New Continent. They indicate 
the two directions by which the European portion of tlie 
human race first became acquainted with the natives of North 
and Central America. This consideration gives a great, and 
I might almost say, a cosmical importance to the question 
whe^r and how early the Phoenicians of the mother-country 
or those of the Iberian and African settlements (G^deira, 
Carthage, and Ceme), were acquainted ^vith Porto Santo, 
Madeira, and the Canary Islands. In a long series of events 
we willingly seek to trace the first and guiding link of the 
chain. It is probable that fiilly 2000 years elapsed from the 
foundation of Tartessus and Utica by Phoenicians, to the 
discovery of America by the northern course, that is to say, 
to Eric Randau's voyage to Greenland, which was followed by 
voyages to North Carolina; and that 2500 years intervened 
before Christopher Columbus, starting from the old Phoenician 
settlement of Gadeira, made the passage by the south-west 
route.f 

• On the Chremetes, see Aristot., Meteor.^ lib. i. p. 860 (Bekk.) ; and 
on the most southern points of which Hanno makes mention xxa his 
ship's journal, see my Rd. Hist, t. i. p. 1 72 ; and Examen cril. de la 
OSog. t. i. pp. 39, 180, and 288 ; t. iii. p. 135. Gosselin, RtcliercJiea tmr U* 
Oiog, System, des Anciens, t. i.pp. 94 and 98; Ukerl, th. i. 1, s. 01-66. 

t Strabo, lib. xvii. p. 826. The destruction of Phoenician colonies 
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In accordance with the requirements for the generalisation 
of ideas demanded by the present work, 1 have considered the 
discovery of a group of islands, lying only 168 miles from the 
African shore, as the first member of a long series of similarly 
directed efforts, but I have made no allusion to the Elystum^ 
the Islatids of the Blessed, fabled by the poetic visions of fancy, 
as situated on the confines of the earth, in an ocean warmed 
by the rays of the near setting sun. All the enjoyments of 
life and tne choicest products of nature were supposed to be 
placed at the remotest distance of the teiTestrial globe.* 
The ideal land — ^the geographical myth of the Elysion — was 
removed fiirther to the west, even beyond the Pillars of Her- 
cules, as the knowledge of ihQ Mediterranean was extended 
amongst ihe Hellenic races. True cosmical knowledge, and 
the earliest discoveries of the PhoBnicians, regarding whose 
precise period no certain tidings have come down to us, did 
not probably give rise to this myth of the " Islands of the 
Blessed," the application to which was made subsequently. 
Geographical discovery has merely embodied a phantom of 
the imagination to which it served as a substratum. 

liater writers (as an imknown compiler of the collection of 
wofiderfkd relations ascribed to Aristotle, who made use of 
Timseus, and more especially of Diodorus Siculus), have spoken 
of " Pleasant islands," which must be supposed to be the 
Canaries, and of the great storms to which their accidental dis- 
covery is due. It is said that " Phoenician and Carthaginian 
vessels, which were sailing towards the settlements already 
then founded on the coast of Libya, were driven out to sea." 
This event is supposed to have occurred in the early period of 
the Tyrrhenian navigation, and in that of the contest bjetween 
the T3rrrhenian Pelasgians and Phccnicians. Statins Sebosi:^. 

by Nigritians (lib. ii. p. 131), appears to indicate a very southern 
locality; more so, perhaps, than the crocodiles and elephants mentioned 
by Ilanno, since both these were certainly, at one period, found north 
of the desert of Sahara, in Maurusia, and in the whole western Atlas 
country, as is proved from Strabo, lib. xvii. p. 827; Julian, de NcU, 
Anim., vii. 2; Plin. v. 1, and from many occurrences in the wars between 
Bome and Carthage. See, on this important subject, referring to tbe 
geography of animals, Cuvier, Ossemens fossiles, 2 6d. t i. p. 74; and 
Qoatremlrc, op. cit., pp. 391-394). 
* Herod, iii. 106. 
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nnd the Numidian King Juba first gave names to the separate 
islands, but, unfortunately, not Punic names, although undoubt- 
edly ih accordance with notices taken from Punic works. As 
Plutarch says that Sertorius, when driven away from Spain, 
'wished to save himself and his attendants, after the loss of his 
fleet, on a group of two Atlantic islands, ten thousand stadia to 
the west of the mouth of the Bsetis, it has been supposed that 
he meant to designate the two islands of Porto Saiito and 
Madeira,* which were clearly indicated by Pliny as the Pur- 

* I have treated m detail this often-contested subject, as well as the 
passages of Diodorus (v. 19 and 20), and of the Pseudo-Aristot. (Mirab* 
Auseult, cap. 85, p. 172, Bekk.), in another work {Examen crit., 1. 1. 
pp. 130-139; t. ii. pp. 158 and 169; t. iii pp. 137-140). The compi- 
lation of the MiraJb, Auacult. appears to have been of a date prior to the 
end of Ihe first Punic war, since, in cap. 105, p. 211, it describes Sardinia 
as under the dominion of the Carthaginians. It is also worthy of notice 
that the wood-clad island, which is mentioned in this work, is described 
as uninhabited (therefore not peopled by Guanches). The whole group of 
the Canary Islands was inhabited by Guanches, but not the island of Ma- 
deira, in which no inhabitants were found, either by John Gonzalves and 
^Tristan Yaz, in 1519, or still earlier by Bobert Masham and Anna Dorset, 
(supposing their Crusoe-like narrative to possess a character of veracity.) 
Heeren applies the description of Diodorus to Madeira alone, yet he 
thinks that in the account of Festus Avienus (v. 164), who is so conversant 
with Punic writings, he can recognise the frequent volcanic earthquakes 
of the Peak of Teneriffe. (See Ideen Hher Politik und Handel, th. ii, 
abth. i. 1826, s. 106.) To judge from the geographical connection, the 
description of Avienus would appear to indicate a more northern locality, 
perhaps even the Kronic sea. {Examen crit, t. iii. p. 138.) Ammianus 
Marcellinus (xxii. 1 5) also notices the Punic sources of which Juba availed 
himself. Respecting the probability of the Semitic origin of the appella- 
tion of the Canary Islands (the dog island of Pliny's Latin etymology !), see 
•Credner's Biblische VorsteUung vom Paradiese, in Illgen's ZeiUchr.filr 
die historiscJie TTieologie, hd. yi. 1836, s.. 166-186. Joaquim Jose da 
Costa de Macedo, in a work entitled Memoria em que se pretende 
jn-avar que 08 Ardbes nao conhecerao as Canariaa antes dos Portw- 
guezes, 1844, has recently collected all that has been written from the 
most ancient times te the middle ages, respecting the Canary Islands. 
Where histoiy, so &r as it is founded on certain and distinctly expressed 
evidence, is silent, there remain only different degrees of probability; 
but an absolute denial of all facts in the world's history, of which 
the evidence is not distinct, appears to me no happy application oi 
philological and historical criticism. The many indications which have 
come down to us from antiquity, and a careful consideration of the rela- 
tions of geographical proximity to ancient undoubted settlements on the 
African^i&iore, lead^me to believe that the Canary Islands were known to 

2k 
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purarise. The strong oceanic current, which is directed 
beyond the Pillars of Hercules from nortii-west to south-east, 
might long have prevented the coast navigators from discover* 
ing the islands most remote from the continent, and of which 
only the smaller, Porto Santo, "vros found to be inhabited in 
the fifteenth century; and owing to the curvature of the earth 
the summit of the great volcano of Teneriffe could not be 
seen, even with a strong refr^tion, by Phoenician mariners 
sailing along the coast; although I found, from my own 
observations, that it was discernible from the slight elevations 
that surround Cbpe Bojador,* especially in cases of eruption^ 
end by the reflection of a high clond resting over the voleana 
It is even asserted that eruptions of Mount Etna have been 
seen, in recent times, from Mount Taygetos in Greece.f 

In the ^aumeration of the elements of an extended know- 
ledge of the universe, which were early brought to the Greeks 
from oilier parts of the Mediterranean basin, we have hitherto 
followed tJie Phoenicians and Oarthaginians in their inter- 
file Fh<BnlciaBS, CaxthaginianSy Osaeks, and Bomaag, perhajw even io 
the Etmseans. 

* Compare the calculationB in my Rd. Jffigt.,t i. pp. 140 and 287. THie 
Peak of Teneriffe is distant 2** 49' c^ an arc from tiie nearest point of the 
Afncan coast. In assuming a mean refraction of 0*08, the summit <k 
the Peak may be seen from a height of 1291 fe^^ and, therefore, from 
the Montafias Kegras, not far from Gape Bojador. In this calculatioQ, 
the elevation of tibe Peak above the level of the sea has been taken at 
12,176 feet; Captain Tidal has recently determined it trigonometricaUy 
at 12,405, and Messrs. Coupvent and Dumoulin, barometrieally, at 
12,150. P'Urville, Voyage au Pole Sud, HisL, t. i. 184^, pp. 
SI, 82.) But Lanoerote, with a volcano, la Corona, 1918 CSeet in 
height (Leop. r. Buch, Ccmariscke Inseln, s. 104), and FortaTcntun^ 
lie much nearer to the nuunland than Teneriffe : the distance of tlie 
first-named island being 1° 15", and that of the second 1° 2\ 

t Eoss has only mentioned this assertion as a report (Hdlenika, bd. L 
8. zi). May the observation not have rested on a mere deception^ 
If we take the elevation of Etna above the sea at 10,874 feet (laL 
37° 45', long, from Paris 12** 41*), and that of the place of observation, 
on the Taygetos (Mount Elias), at 7904 feet (lat. 86** 57', long, frcm) 
Paris 20** 1^, and the distance between the two at 3^52 geographical 
mUes, we have for the point from which light was emitted above Etna^ 
and was visible on Taygetos, fiilly 48,675 feet, which is four and a half 
times greater than the elevation of Etna. If, however, we might 
assume, as my friend Professor Encke has remarked, the reflectijog 
surface to be 184 miles from Etna and 168 miles from Taysetoe^ iUi 
height above the sea would only require to be 1829 feet. 
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course with the northern tin and amber lands, as well as in 
their settlements near the tropics, oa Ihe west coast of Africa. 
It now, therefore, only remains £0^ us to ref^ to a voyago of 
the Phoenicians to -^e south, when they proceeded 4000 
geographical miles east of Ceme and Haxmo's Westen 
Horn, far within the tropics, to the Frasodic and Indian Seas. 
Whatever doubt may exist regarding the localisation of the 
distant gold lands (Ophir and Si4)ara), and whether these, gold 
lands are the western coasts of ihe Indian peninsula, or the 
eastern shores of Africa, it is, at any rate, certain that this 
active, enterprising Semitic race, who so early em|^oyed 
alphabetical writing, had a direct acquaintance with the pro- 
duets of the most different climates, from the Cassiterides to 
the south of the Straits of Bab-el-Mandeb, far within the 
tropics. The Tyrian flag floated simultaneoudy in the Britich 
and Indian seas. The Phisnieians had commeieial settlemoitB 
in the northern parts of the Arabian Gulf, in the ports of 
Elath and Ezion Gteber, as well as on the Persian Gulf at 
Aradus and Tylos, where, according to Strabo, temples had 
been erected, which, in their style of architecture, resembled 
those on the Mediterranean.* The caraTan trade, which was 
carried on by Ihe Phoenicians in seeking spices and incense, 
was directed to Arabia Felix, through Palmyra, and to the 
CSiaidean or Nabatheeic Gerrha, on the western or Arabian 
side of the Persian Gulf. 

The expeditions sent by Hiram and Solomon, and which 
were undertaken conjointly by T^riaas and Israelites, sailed 
from Ezion Geber through the Straits of Bab-eLMandeb to 
Ophir (Opheir, Sophir, Sophora, the Sanscrit Supara of 
Ptolemy).t Solomon, ^who loved pomp, caused a fleet to be 

* Strabo, lib. xvi. p. 757, Casaub, According to Polybkia, it would 
seem that the Euxine and the Adriatic Sea were diacemible from 
Mount Aimon— -an assertion ridiculed by Strabo (lib. vil. p. 813). 
Compare Scymnus, p. 93. 

+ On the Byaoaym of Ophir, see my Examen crit de VHiat, deta 
GSoffraphie, t. ii. p. 42. Ptolemy, in lib. vi. ca;p. 7, p. 156, speaks of a 
Bapphara, the metropolis of Arabia; and in lib. yii. cap. 1, p. 16S, of 
Supara, in the Gulf of Camboya (Barigazenus sinus, according to Hei^- 
chius),as '' a district rich in gold T Supara signifies in Indian a/atr thore 
(Liafisen, Diss, de Taprobane, p. IB, and Indisdie AUerthumskunde, 
bd. i. 8. 107; also Professor Eeil of borpat^ Ueber die HiramrSakh. 
mcniscJie SchiffaJirt nach Ophir und Tareig, & 40-46). 
2 K 2 
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tsonstructed at the Red Sea, and Hiram supplied him 
with experienced Phoenician seamen, and Tynan vessels, 
•'ships of Tarshish.'** The articles of commerce which 
were brought from Ophir, were gold, silver, sandal -wood (aZ- 
gummin)^ precious stones, ivory, apes {kophtm), and peacocks 
(t?mkkiim). These are not Hebrew but Indian names.f 

* On the question whether ships of Tarshish mean ocean ships, or 
whether, as Michaelis contends, they have their name from the Phoeni- 
cian Tarsus, in Ciiicial see Keil, op. cU., s. 7, 15-22, and 71-84. 

f Gesenius, Thesaurus LingtuB ffebr,, t. i. p. 141; and the same in 
the Encycl. of Ersch and Gniber, sect. iii. th. iv. s. 401 ; Lassen, Ind, At- 
terthumskunde, bd. i. s. 538 ; Eeinaud, Relation dea Voyages fails par 
les Ardbes dans VInde et en Chine, t. i. 1845, p. zxriii. The learned 
Quatrem^re, who, in a yery recently published treatise {M6m. de VAcad, 
des Inscriptions, t xvi. pt. 2, 1845, pp. 849-402), still maintains with 
Heeren, that Ophir is the east coast of Africa, has explained the woid 
thttkkiim (thukkiyyim) as parrots, or Guinea-fowlsi, and not peacocks (p. 
375). Regarding Sokotora, compare Bohlen, Das aUe Indien, th. ii. & 
139, with Benfey, Indien, s. 80-82. Sofala is described by Edrisi (in 
Am6d6e Jaubert's translation, t. i. p. 67), and subsequently by the 
Portuguese, after Gama's voyage of discovery (Barros, Dec. 1 liv. 
x» cap. i.; pt. ii. p. 375; KUlb, Geschichte der Entdeckungsreisen, 
th. i. 1841, B. 236), as a country rich in gold. I hhve elsewhere 
drawn attention to the fact that Edrisi, in tiie middle of the twelfth 
century, speaks of the application of quicksilver in the gold-washings 
of the negroes of this district, as a long known process of amalga- 
mation. When we bear in mind the great frequency of the interchange of 
r and I, we find that the name of the East African So&la is perfectly re- 
presented by that of Sophara^ which is used with several other forms, in the 
version of the Septuagint, for the Ophir of Solomon and Hiram. Ptolemy 
al^, as has been already noticed, was acquainted with a Sapphara, in 
Arabia (Ritter, Asien, bd. viii. 1, 1846, s. 252), and a Supara in India. 
The significant (Sanscrit) names of the mother country had been con- 
ferred on neighbouring or opposite coasts, as we find, under similar 
relations in the present day, in the Spanish and English parts of Ame- 
rica. The trade to Ophir might thus, according to my view, be extended 
in the same manner as a Phoenician expedition to Ti^ssus might touch 
at Gyrene and Carthage, Qadeira and Cerne; and as one to the Cassi- 
terides might touch at the Artabrian, British, and East Cimbrian coasts. 
It is, nevertheless, remarkable, that incense, spices, silk, and cotton 
cloth are not named among the wares from Ophir, together with ivoiy, 
apes, and peacocks. The latter are exclusively Indian, although, on ac- 
«oimt of their gradual extension to the west, they were frequently 
'.termed by the Greeks " Median and Persian birds :" the Samians even 
^supposed them to have belonged originally to Samos, on account of their 
t>eing reared by the priests in the sanctuary of Hera« From a pa&> 
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It would appear highly probahle, from the eareM investiga^ 
tions of Gesenius, Benfey, and Lassen, that the Phoenicians, 
who had been early made acquainted with the periodic preva- 
lence of the monsoons through their colonies on the Persian 
Gulf^ and their intercourse with the inhabitants of Gerrha, 
must have visited the western coasts of the Indian Peninsida. 
Christopher Columbus was even persuaded that Ophir (the El 
Dorado of Solomon) and Mount Sopora were a portion of East- 
em Asia, the Chersonesus Aurea of Ptolemy.* As it appears 
difficult to form an idea of Western India as a fruitful source 
of gold, it will, I think, scarcely be necessary to refer to the 
** gold'Seeking ants" (or to the unmistakeable account given 
by Ctesias of a foundry in which, however, gold and iron 
were said, according to his account, to be fused together),! it 
being sufficient to direct attention to the geograpbical proxi- 
mity of Southern Arabia, of the Island of Dioscorides (the 
Diu Zokotora of the modems, a corruption of the Sanscrit 

sage in ij^ustathins {Gornia. in Iliad, t. iv. p. 225, ed. Lips., 1827), o& 
the sacredness of peacocks in Libya, it ha» been unjustly infened that 
the rawg also belonged to Africa. 

♦ See the remarks of Columbus on Ophir, and el Monte Sopora, "which 
Solomon'sfleet could not reach within a term of three years," in Navarrete, 
Viages y Descubrimienioe gue hici&ron los Fspanoles, t. i. p. 103. In 
another work, the great discoverer says, still in the hope of reaching Ophir, 
"the excellence and power of the gold of Ophir cannot be described; he 
who possesses it does what he will in this world; nay, it even enables him 
to draw souls from purgatory to paradise" ("llega a que echa las animas 
al paraiso"), Carta del Almirante, escrUa en la Jamaica, 1503; Navar- 
rete, t. i. p. 809. (Compare my Examen critique, t. i. pp. 70 and 109; 
t. ii pp. 88-44; and on the proper duration of the Tarshish voyage, 
see Keil, op, cit., s. 106.) 

+ Ctesias Cnidii Operum Beliguice, ed. Felix Baehr, 1824, cap. Iv. 
and xii. pp. 248, 271, and 800. But the accounts collected by the phy* 
sician at the Persian Court from native sources, which are not, therefore, 
altogether to be rejected, refer to districts ixx the north of India, and 
from these the gold of the Daradas must have come by many circuitous 
routes to Abhira, the mouth of the Indus, and the coast of Malabar, 
(Compare my Aaie centrale, t. i. p. 157, and Lassen, Ind. Alterthum^ 
hunde, bd. i. s. 5.) May not the wonderfiil story related by Ctesias, of 
an Indian spring, at the bottom of which iron was found, which was very- 
malleable when the fluid gold had run o^T, have been based on a misun* 
derstood account of a foundry 1 The molten iron was probably taken for 
gold owing to its colour, and when the yellow colour luid disappeared ijk 
eooliDg, the black mass of iron was found below it* 
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Bnpft Sukhatara), cultivated by Indian colonists, and to the 
anrifenyas coast of Sofala in Eastern A&ica. Arabia and tbe 
island last referred to, to the soitth-east of the Straits of Bab- 
dUMandeb, may be regarded as affording intermediate links of 
ommeetion between the Indian l^'eninsula and Eastern AMca, 
&r the combined commerce of the Hebrews and Phoenicians. 
Hie Indians had, £rom ihe eariiest time, made settlements in 
the eastern part of A£*ica, and on the coasts immediately 
opposite their native country; and the traders to Ophir migbt 
have found, in the basin of tiie Erytiireiau and Indian Seas, 
other sources of gold besides India itself. 

Less influentisd than the Phoenicians in extending the geo- 
^n^hical sphere of our views, and early affected by the Greek 
influence of a band of Pelasgian Tyrrhenians, who invaded 
tkeir country fix)m the sea, the Etruscans present themselves 
to our observation as a gloomy and stem race. They carried 
on no inconsiderable inland tidde to distant amber countries, 
through Northern Italy and across the Alps, where a via 
Micra* was protected by all the neighbouring tribes. The 
primitive Tuscan race of the Rasenae appears to have followed 
almost the same road on their way from Bhsetia to the Padus, 
And evi n further southward. In accordance with our object, 
which is always to seize on the most general and permanent 
&atm?es, we would here consider t^e influence which the 
general chEuracter of tiie Etruscans exercised on the most 
ancient political institutions of Rome, and through these on the 
ivhole of Roman life. It may be said that the reflex action of 
tiiis iMuence stiH persists in ii» secondary and remote political 
effects, inasmuch as, for ages, Rome stamped her character, 
with more or less permanence on the civilisation and mental 
onlture of mankind.f 

A peculiar characteristic of liie Tuscans which demands our 
i^eciaL uotice in the present work, was their inclination for cul- 
tivating an intimate connection with certain natural pheno- 
mena. Divination, viiki(^ was the occupation of their eques- 
trian hierarchical caste, gave occasion for a daily observation 
of ihe meteorological processes of the atmosphere. The Ful- 

* Arittol, MiraJb, Auscult,, cap. 86 and 111, pp. 175 and 225^ 
Bokk. 

* f Die Mtrusher, by Otfried HUller, abth. iL s. 350; Kiebuhr, R6mi^ 
the Oeschichte, th. ii. a. 380. 
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ffuratores, observers of lightning, occupied tliemselves in, inT«»- 
tigating the direction of tiie lightning, with ** drawing it down," 
tmd "turning it aside."* They careMly distinguished 
between flafihes of lightning, from the higher regions of the 
ebuds, and those which Saturn, an Earth God,t caused to 
ascend firosa below, and which were called Satumine*terresu 
trial lightning ; & distinction which modem physicists hare 

* The Btoiy foimedy cimroLt m Germany^ and reported <m the tesii- 
mony of Father Angelo Ckuienovis, that the tomb described by Yanro, 
of the hero of Clusium, Lara Forsena, omamented with a bronze hat and 
bronze pendant chains, was an apparatus for collecting atmospherical 
electricity, or for oondncting lightning (as were also, according to 
Michaelis^ the metal points on Solomon's temple) was related at a 
time when men were inclined to attribute to the ancients the remains of 
. asapematuxally revealed primitive knowledge of physics, which was, how* 
ever, soon again obscured. The most important notice of the relations 
between lightning and conducting metals (which it was not diflScult to 
discover), appears to me to be that of Ctesias {Indica, cap. 4, p. 169, ed. 
Lion; p. 2i8, ed. Baehr). ''He had possessed, it is said, two iron 
swords, presents from the King Artaxerzes Mnemon, and from ParJ^ 
satis, the mother of the latter, which, when planted in the earth, 
averted clouds, hail, and strokes of lightning. He had himself seen the 
'results of this operation, for the king had twice made the experiment 
before his eyes." The great attention paid by the Eitruscans to the 
•meteerologicail processes of the atmosphere in all Ihat differed &om the 
otdinary course of natural phenomena, makes it certainly a cause f(Mr 
regret that nothing has come down to us from the books of the Fulguia- 
tores. The epochs of the appearance of great comets, of the fall of 
meteoric stones, and of showers of falling stars, were, no doubt, recorded 
in them, as in the more ancient Chinese annals made use of by Edouard 
Biot. Creozer (SyrnJbolih und Mythclogie der aUen V&lker, th. iit 
-1842, 8. 659) has endeavoured to prove that the natural features of 
.StEoria acted on the peculiar direction of mind of its inhabitants. A 
''calling forth ** of the lightning, which is ascribed to Prometheus, calls 
to mind the strange pretended " drawing down'" of lightning by the 
Folguratores. This operation consisted, however, in a mere eonjura" 
tion, which was probably not more efficacious than the skinned ass's 
head, supposed, in accordance with Etruscan rsligious usages, to hm 
the fftculty of preserving against the danger of thunder storms. 

+ Otfr. Mliller, Etniaher, abth. ii. s. 162-178. It would appear 
that, in accordance with the very complicated Etruscan augur-theory, 
a distinction was made between the " soft reminding lightnings propelled 
by Jupiter Iqr his own independent power, and the violent electrical 
means of cha^isement which he could only send forth in obedience to 
established constitutional prescriptions, after consulting with the other 
twelve gods" (Seneca^ Nai, QtuBst., ii. p. 41). 
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thought woi-thy of especial attention. Thus were established 
regular official notices of the occurrence of storms.* The 
AqtuBltcium, the art of discovering springs of waters, which was 
much practised by the Etruscans, and the drawingforth of water 
by their Aquileges, indicate a careful inyestigation of the 
natural stratification of rocks, and of the inequalities of the 
ground. Diodorus, on this account, extols the Etruscans as 
industrious inquirers of nature. We may add to this com- 
mendation, that the patrician and powerM hierarchical caste 
of the Tarquinii offered the rare example of &youring physical 
science. 

We have spoken of the ancient seats of human civihsation 
in Egypt, Phoenicia, and Etruria, before proceeding to the 
highly-gifted Hellenic races, with whose cidture our own 
civilisation is most deeply rooted, and from whom we have 
derived a considerable portion of our early knowledge of other 
nations, and of our views regarding the universe. We have 
considered the basin of the Mediterranean in its characteristic 
configuration and position, and the influence of these relations 
on the commercial intercourse established with the western 
coasts of Africa, the extreme north, and the Indo- Arabian Sea. 
No portion of the earth has been the theatre of greater changes 
of power, or of greater or more animated activity under the in- 
fluence of mental guidance. This movement was transmitted fer 
and enduringly by the Greeks and Romans, especially after the 
latter had destroyed the Phoenicio-Carthaginian power. That 
which we term tie beginning of history is, therefore, only the 
period when later generations awoke to self-consciousness. It 
is one of the advantages of the present age that, by the bril- 
liant progress that has been made in general and comparative 
philology, by the careful investigation of monuments and 
their more certain interpretation, the views of the historical 
inquirer are daily enlarged, and the strata of remote antiquity 
gradually opened, as it were, before our eyes. Besides the 
civilised nations of the Mediterranean which we have just 
enumerated, there are many others who show traces of ancient 
cultivation ; among these we may mention the Phrygians and 
Lycians in Western Asia, and the Tiirduli and Turdetani in 
the .£xti erne west.f Of the latter, Strabo observes, "they 

♦ Joh. Lydus de Ostentis, ed. Hase, p. 18, in prsefat. 

t StrftbO; lib. iii. p. 189« Oa^ub. Ooxnpan» Wilhebn tou Hmnboldtp 
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are the most cultiyated of all the Iberians ; they employ the 
art of 'writing, and have written books containing memorials of 
ancient times, and also poems and laws set in verse, for which 
they claim an antiquity of six thousand years. ' ' I have dwelt on 
these separate examples in order to show how much of ancient 
cultivation, even amongst European nations, has been lost 
without our being able to discover any trace of its existence, 
and how the history of the earliest contemplation of the uni- 
verse must continue to be limited to a very narrow compass. 

Beyond the 48th degree of latitude, north of the Sea of Azof 
and of the Caspian, between the Don, the Wolga, and the Jaik, 
where the latter flows from the southern airrtferous Uralian 
mountains, Europe and Asia are, as it were, frised together by 
flat steppes. Herodotus, in the same manner as Pherecydes 
of Syros had previously done, regarded the whole of northern 
Scythian Asia (Siberia), as belonging to Sarmatian Europe, 
and even as forming a portion of Europe itself.* Towards 
the south, our quarter of the globe is sharply separated from 
Asia, but the far projecting peninsula of Asia Minor, and the 
richly varied JEgean Archipelago (serving as a bridge between 
the two separate continents), have affoided an easy passage 
for different races, languages, customs, and manners. West* 
em Asia has, from the earliest ages, been the great thorough- 
fere for races migrating from the east, as was the north-west 
of Greece fbr the Illyric races. The -^gean Archipelago, 
which was in turn subject to Phoenician, Persian, and Greek 
dominion, was the intermediate link between Greece and the 
fer East. 

When Phrygia was incorporated with Lydia, and both 
merged into the Persian Empire, the contact led to the gene- 
ral extension of the sphere of ideas amongst Asiatic and 
European Greeks, The Persian rule was extended by the 
warlike expeditions of Cambyses and Darius Hystaspes 
from Gyrene and the Nile to the fruitful lands of the 

Ueber die Urbewohner ffispaniens, 1821, s. 128 and 131-136. The 
Iberian alphabet has been successfnlly investigated in our own times by 
M. de Saulcy ; the Phrygian, by the ingenious discoverer of arrow-headed 
writing, Grotefend; and the Lycian, by Sir Charles Fellowes. (Compare 
Boss, ffeUenika, bd. i. s. xvi.) 

♦ Herod., iv. 42 (SchweighHuser ad Herod., t. v, p. 204). Company 
Humboldt; Asie cenircUe, t. L pp. 54 and 577. 



506 COSMOS. 

Eajdnstes and tbe Indus. A Greek, Scylax of Earyaada, was 
employed to explore the course of the Indus, from the tiien- 
existing territory of Caschmeer (ICaspapyrus)* to its mouth. 
An active intercourse was carried on between Greece and 
Egypt (with Naucratis and the Pelusian arm of the Nile), 
b^ore the Persian conquest, and even imder Psammitichus and 
Amasis.t These extensive relations of intercourse with other 
nations drew many Greeks from their native land, not only for 
the piirpose of establishing those distant colonies which we 
Ushall consider in a subsequent part of the present work, but 
aiso as hired soldiers who formed the nucleus of foreign 
wmaes in Carthage,;^ Sgypt, Babylon, Persia, and in the 
Bactnan district of the Oxus. 

A deeper insight into the individuality and national chanuN 
t^ of the different Greek races has shown that, if a grave and 
j»8erved exclusiveness prevailed amongst the Dorians, and in 
part also amongst the ^olians, we must, on the other hand, 
.^scribe to the gay^ Ionic race a mobility of mind, ^^ch, 
under the stimulus of an eager spirit of enquiry, and an ever- 
wakeful activity, was alike manifested in a £Eiculty for mentd 
contemplation and sensuous perception. Directed by the 
•objective bent of their mode of thought, and adorned by a 
luxuriance of £eutcy in poetry and in art, tiie lonians scattered 
the beneficent germs of progressive cultivation, wherever they 
established their colonies in other countries. 

As the landscape of Greece was so strikingly characterised 
by the peculiar charm of an intimate blend^i]^ of land and 
sea, the configuration of the coast line to which this cha- 
(cacter was owing, could not fail early to awaken in the 
minds of the Gre^ a taste for navigation, and to excite them 
to an active commercial intercourse and contact with foreign 
nations.g The maritime dominion of the Cretans and Rhodians 
was followed by the expeditions of the Samians, Phocoeans, 
Taphians, and Thesprotians, which were, it must be owned, 

* Begardmg tike most probable etymology of Ke^papyrus of Heca^ 
tMiis {Froifm. ed. Elausen, No. 179, v. fH), and the Kaspatprw of 
HerodotuB (Ui. 102, and iv. 44), see mj Asie eentrdU, t. L pp. 101-104. 

f Regarding PaammitichoB and Aahmes, see p. 4M. 

X Droysen, OeschidUe der BUdung des kellenitUscben StaateiMy^ 
ieuM, 1843, B. 28. 

§ See p. 376. 
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origiBaily disected to plunder and to tne capture of slaves. 
Hesiod's disinclination to a seafaring life is probably- to be 
regarded merely as the expression of an individual opinion, or 
as the result of a timid ignorance of nautical afl&irs, which 
may have prevailed cm the mainland of Greece at the early 
dawn of civilisation* On the other hand, the most ancient 
legends and myths abound in reference to distant expeditions 
by land and sea, as if the youthful ims^ination of mankind 
delighted in the contrast between its own ideal creations and 
a limited reality; in illustration of this sentiment we may 
msntion the expeditions of Dionysus and Hercules (Melkarth 
in the temple at Gadeira), the wanderings of lo;^ of the often- 
resuscitated Aristeas; and of the Hyperborean Magician^ 
Ab&ns, in whose *^ guiding arrow"! some commentators have 
stqaposed tiiiat they recognised the compass. In these na]> 
mtives we tra^e the reciprocal reflection of passing events, and 
ancient cosmical views, and the progressive modification which 
the latt^ efiTected in these mythical r^»esentations of his • 
txxpy. In the wanderings of the heroes returning from Troy, 
Anstonicus makes Mem^us circumnavigate Africa more than 
five hundred years before Neco sailed from Gadeira to India.^ 
At the period, which we are here considering, of the his* 
tory of Greece, before the Macedonian expeditions into Ama^ 
Habere occurred three events which exercised a special influence 
in extending the views of the Greeks regarding the imiverse. 
These events were the attempts to penetrate beyond the basin 
of' the Mediterranean towards the east; the attempts towards 
the west; and the establishment of numerous colonies from the 
Pillars of Hercules to the north-eastern extremity of the Euxiae^ 
which,, by the more varied form of their politick ccmstitution, 

* Ydlker, MytMsche Geoffraphie der Oriechen und H&mer, th. i 
18S2, ft 1-10; Elausen, Ueber die Wcmderungen der lo und dee Herein 
M», in Niebuhr and Brandis Bhemische Mttseenjur Phildlogie, Ges" 
^ichbi vnd griecK Fhiiosophie, Jahrg. iii. 1829, s. 293-323. 

+ In the myth of Abaris (Herod., iv. 36), the magieian does not 
tiHrel through the air on an arrow, but he carries the arrow, " which 
Pythagoras gave him (Jambl., de Vita Pythag., xxix. p. 194, Kieoh 
ling), in order that it may be useful to him in all difi&culties on his long 
journey;" Creuzer, Symbolik, th. ii. 1841, s. 660-604. On the repeat- 
edly disappeaiing and re-appearing Arimaepian bard, Aristeas of Proeon- 
•oesus, see Herod., iv. 13-15. 
, , :::. atnibo, lib. i. .p. 88, Caaaub. 
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and by their fiuilierance of mental cultivation, were more in« 
fluential than those of the Phcenicians and Carthaginians in 
the JEgean Sea, Sicily, Theria, and on the north and west 
coasts of AMca. 

The advance towards the East, about twelve centuries before 
our era, or one hundred and fifty years after Barneses Miamoun 
(Sesostris), is known in history as the expedition of the Aigo- 
nauts to Colchis, The true version of this event, which is 
clothed in a mythical garb, and concealed under a blendii^ of 
ideal images, is simply the fulfilment of a national desire to open 
the inhospitable Euxine. The myth of Prometheus, and the 
unbinding of the fire-kindling Titan on the Caucasus by Her* 
cules, during his expedition to the East; the ascent of lo 
from the vaUey of the Hybrites* to the heights of the Cauca^ 
8us; the myth of Phryxus and Helle; all indicate the same 
direction of the course on which the early Phoenician naviga- 
tors had adventured. 

Before the migrations of the Dorians and Eolians the 
Boeotian Orchomenus, near the eastern extremity of the Lake 
of Copais, was already a rich commercial city of the Mynians. 
The Argonautic expedition began at lolcus, the principal seat 
of the Thessalian Mynians, on tlie Pagaseean Gulf. The 
locality of the myth, considered with respect to the aim of the 
undertaking, after having been variously modified f at different 

* Probably the valley of the Don, or of the Kuban; see my Asie 
centrale, t. ii. p. 164. Pherecydea expressly Bays {Fragm. 87, ex SchoL 
ApoUon., ii. 1214), that the Caucasus burned, and, tliat, therefore, Typhon 
fled to Italy; a notice from which Klausen, in the work already men- 
tioned, s. 298, explains the ideal relation of the "fire-kindler" {-jrypKatve), 
Prometheus, to tiie burning mountain. Although the geognostical con- 
stitution of the Caucasus (which has been recently so ably investigated 
by Abich), and its connection with the volcanic chain of the ^ian- 
schan, in the interior of Asia (which, I think, I have shown in my Asie 
centrale, t. ii. pp. 55-59), render it in no way improbable that remi- 
niscences of great volcanic eruptions may have been preserved' in the 
most ancient traditions of men; yet we may rather assume that a 
bold and somewhat hazardous spirit of etymological conjecture may 
have led the Greeks to the hypothesis of the burning. On the Sanscrit 
etymologies of Graucasus (or shining mountain), see Bohlen's and Bur- 
nouf 's statements, in my Asie centrale, t. i. p. 109. 

+ Otfried MUller,'ift»yfir, s. 247, 254, and 274. Homer was not 
acquainted with the Phasis, or with Colchis, or with the Pillars of Her- 
eules; but the Phasis is named by Hesiod. The mythical traditions 
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times, w^ finally associated with the mouth of the Phasis 
(Bion), and with Colchis, a seat of ancient civilisation, instead 
of with the uncertain and remote land of Aea. The expedi- 
tions of the Milesians and their numerous colonial cities on 
the Euxine, enabled them to obtain a more exact knowledge 
of the eastern and northern limits of that sea; and thus 
gave a more definite outline to the geographical portion of the 
myth. A number of important new views was thus simul- 
taneously opened. The Caspian had long been known 
only on its western coast; and even Hecataeus regarded this 
shore as the western boundary of the encircling Eastern 
Ocean.* The Either of history was the first who taught that 
the Caspian Sea was a basin closed on all sides, a fact which, 
after him, was again contested, for six centuries, until the 
time of Ptolemy. 

At the north-eastern extremity of the Black Sea a wide 
field was also opened to ethnology. Astonishment was 
felt at the multiplicity of languages amongst the difierent 
races,f and the necessity for skilfdl interpreters (the first 

concerning the retnni of the Aiigonauts through the Phasis into the 
Eastern Ocean, and across the " double " Triton Lake, formed either by 
the coiyectured bifurcation of the later, or bj volcanic earthquakes 
{AHe cetUrah, t. i. p. 179; t. iii. pp. 136-137; Otfr. Mttller, Minyer, 
8. 357), are especially important in arriving at a knowledge of the earli- 
est views regarding the form of the continents. The geographical phan- 
tadesof PeisandroB, Timagetus^ and Apollonius of Rhodes, were continued 
nntU late in the middle ages, and showed themselves sometimes as bewil- 
dering and deterring obstacles, and sometimes as stimulating incitements 
to actual discoveries. This reaction of antiquity on later times, when men 
waffered themselves to be led more by opinions than by actual observa- 
tions, has not been hitherto sufficiently considered in the history of 
geography. My object here is not merely to present bibliographical 
BOUTces from ^e literature of different nationsf, for the elucidation of 
the fiacts advanced in the text, but also to introduce into these notes, 
whieh permit of greater freedom, such abundant materials for reflection 
as I have been able to derive from my own experience and from long 
continued literary studies. 

* HeccOcei, Fragm., ed. Klausen, pp. 39, 92, 98, and 119. See also my 
investigations on the history of the geography of the Caspian Sea, from 
Herodotus down to the Arabian El-Istachri, Edrisi^ and Ibn-el-Yardi, 
on the Sea of Aral, and on the bifurcation of the Oxus and the Araxes^ 
in my AHe centrale, t. ii. pp. 162-297. 

f Cramer, de SPudiis qua veteres ad alicvrum gentium contuleritU 
hmgwu, 1844, pp. 8 and 17. The ancient Colchians appear to have 
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aids and rough iDstruineiits in a oomparatiye study of 
languages) was keenly felt. The intereounBe established l^ 
barter and trade was carried £rom the Maeotic Gulf, then imp- 
posed to be of Tery Tast extent, oyer the Stripe where the 
central ELirghis horde now pasture their flocks, through a 
chain of the Scythio-Scolotic tribes <^ the ArgippsBans and 
iBBedones,^ whom I regard as of Indo-GenQaoic origin, to 
the Arimaspes on the northern dedivity of the Altai moiBi^ 
tains, who possessed large treasures in gold^f Here, there^ 
lore, we have the ancient realm of the Griffins, the seat ei 

been identical with the tribe of the Lazi (Lazi^ gentes Colchonun, 
Hin., vi. 4; the Aa^oi of Byzantine writers); see Vatcr (Professor in 
Eftsaa), Der Argoncmtensmg atia den QueUen dargeeteUt, 1845, HefL L 
8. 24; Heft. ii. s. 45, 57, and 103. In the Oaueama^ t^ names Atei 
(Alanethi, for the land of the Alani), Ossi, and Ass, may still be heanl. 
According to the inyestigations begun with a truly philosoj^c and 
philological spirit by Oeorge Rosen in the valleys of the Caucasus, tha 
language spoken by the Lazi possesses remains of the ancient Colchian 
idiom. The Iberian and Grussic family of languages includes tho 
Lazian, Qeorgian, Suaniitn, and Mlngcelian, all belonging to the group 
of the Indo-Germanic languages. The language of the Osseti bears a 
greater affinity to the Gotihic than to the litfauaniaa. 

* On the relationship of the Scythians (Scolotes or fiaeae), Alani, Goths^ 
Haflsa-Getae, and the Yueti of iiie Chinese historians, see KJaprath, in 
the comm^itary to the Voyage du Comte Potocki, lip. 129, as ir^ 
as my Aete eenirale, t i. p. 400; t. ii. p. 252. Preoopius kmuielf says 
veiy definitely {De BeUo gedideo, iv. 6, ed. Bonn, 1883, vol. ii p. 476}^ 
that the Goths were fonnerly called Scythians. Jacob Grimm, ui hk 
recen<dy pablidied work, Ueber Jomandee, 1846, s. 21, has shown tho 
identity of the Getae ^id the Goths. The opinicm of Kietmhr (toe 
his Uviertuchamgtn 0ber die Geien und SamuOeny ia his Kleine huto* 
rigehe und philologisehe Sekr^kn, Ite aammlung, 1628, a. 862, 364, and 
Z95), that the S(^hiflais of Herodotus belong to the ieaaily of the Mon- 
golian tribes, appefu« the less probable, since these trilMs, partly under the 
yoke of the Chmese, and partly under that of the Hakas or Kiigbi* 
(Xepx'C of Menander), atill lived, &r in the east of Asia, r»iind hak^ 
Baikal, in the beginning of the thirteenth century. Heiodotiis diatin^ 
gniaheBalBo the bald-headed Aigippeeans (iv. 28), from the Seythiaaa; aoi 
if the first named are charactised as ** flat-nosedC" th^ have, at the eame 
time, a " long chin," which, according to my ezperie»fle,is, by no means, 
a physiognomical chaaacteristic of the Calmneks, or of o^er MongoUaa 
races, but rather of the bl(mde (Germanising?) Usmi and Tingiiag; 
to whom the Chinese hij^oriaos ascribe " long hozse foees." 

t On the dwelling-place of the Arimaspoa^ and on the .gold trade of 
north-western Asia in the tune of Herodotus see myAne cmimk, t, i. 
n». 88d-407. 
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ihe meteorological myth of the Hyperboreans,'* whidi has 
wandered with Hercules fer to the west. 

We may conjecture that the portion of Northern Asiaahove 
alluded to, which has again, in our days, become celebrated 
by the Siberian g&ld washings, as weU as the large quantity oC 
gold ftccumulated, in the time of Herodotus, by the gothio 
tribe of the Massagetee, must haye beeome an important 
souree of wealth and luxury to the Greeks, by means of the 
intercourse opened with the Euxine. I place the locality of 
this fiouroe of wealth between the 53rd and 55th degrees of 
latitude. The region of the gold-sand, of which the travellers 
were informed by the Daradas (Daider or Derder), mentioned 
in the Mahabharata, and in the J&agments collected by Megas* 
thenes, and which, owins to the accidental double meaning of 
the names of some animms,t has been associated with the o&n* 

♦ " The stoiy of the Hyperboreans is a meteorological myth. The wind 
of the moontahis (B^Oreas) is beliered to issue from the Ehipean moun- 
tains, while beyond tkese moantuBS th^e prevail a «alm air, and a 
genial elimate, as on the Alpine summitfi, beyond the isgion of fiiouda. 
In this we trace the dawn of a physieal aeienee, which explains the dis- 
tribntion of heat and the difference of climates by local causes, by the 
direction of predominating winds, the vicinity of the sun, and the actioii 
of a saline or humid principle. 'The consequence of these systematic 
ideas was the assamptmi of -a eertain indep^adenee supposed to exist 
between the dimate and the latitude of the place; thus tie myth of the 
Hyperboreans, oooneeted by its origin with the Dorian worship €f( 
Apollo, which was primitively Boreal, may have proceeded from the 
north towards the west thus following Hercules in his progress towards the 
sources of the Ister, to the island of Erythia, and to the gardens of the 
Hesperides. The Bhipes, or Bhipean mountains, have also a meteoro- 
logical meaning, as the word indicates. Tkey are the monateins of im- 
pulfflon, or of Ihe glaeial souffle (ptir^), the {dftce &om whs^ the Boveal 
tempests are anloosendd." Asie ceutrcUe, t. i. pp. .892, 408. 

f In Hindostanee there are two words which might easily be «on< 
founded, as Wilford has already remarked, one of which is tschiiintd, 
a kind of large black ant (wh^ice the diminutive tschiunti, tachinti, 
the Eoaall common ant); the ^yther Udiiitd, a spoMed panther, tiie 
littie huntmg leopaod (the Fells jubaita^ Schreb.) The word {tackUd) 
is the Sanscrit tsMtira, variegated <a qpeitted, am as «bown by i^ 
Bengalee name for the animal {tsckiidbdffh and tschiUbdgK Irom bdgh, 
Sanscrit loyaghra, tiger). (Buschmann.) In the MoJwhharata (ii. 
1650), there is a passage recently discovered in which the ant^ld 
is mentioned. " Wilso invenit (jmtm, of ike Anat. S&c,, vii. 1848, p, 
148), m/Kitionem fieri etiam in Indicia litteris bestianim Aurom eSb^- 
entium, quas, qunm terram «ffodiant, eodem nomiae {pipiJIea) jeM^m 
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fepeated &ble of the eigantic ants, is situated within a more 
southern latitude of 35 or 37°. This region must, according to 
one of two combinations, be situated either in the Thibetian 
highlands, east of the Bolor chain, between the Himalaya and 
Kouen-Lun, west of Iskardo; or north of the latter mountain- 
chain towards the desert of Gobi, which has likewise been 
described as an auriferous district by the accurate Chinese 
observer and traveller Hiuen-thsang, who lived at the begin* 
ning of the seventh century of our era. How much more 
accessible must the gold of the Armiaspes and Massagsetse 
have been to the traders in the Milesian colonies on the 
northern shores of the Euxine! I have alluded to these 
sources of wealth for the purpose of not omitting to mention 
a fact which may be regarded as an important and still active 
result of the opening of the Euxine, and of the first advance 
of the Greeks towards the East. 

The great event of the Doric migrations, and of the return 
of the Heraclidae into Peloponnesus, which was productive 
of such important changes, &lls about one hundred and fifty 
years after the demi -mythical expedition of the Argonauts, 
which is synonymous with the opening of the Euxine to 
Greek navigation and commercial intercourse. This naviga- 
tion simultaneously gave occasion to the founding of new 
states and new governments, and to the establishment of a 
colonial system designating an important period in the life of 
the Hellenic races, and it has further been most influential in 
extending the sphere of cosmical views, based upon intellec- 
tual culture. Europe and Asia thus owed their more intimate 
connection to the establishment of the colonies, which formed 
a continuous chain jfrom Sinope (Dioscurias) and the Tauric 
Panticapeeum to Saguntum and Cyrene, the latter of which 
was founded by the inhabitants of the rainless island of Thera. 

No nation of antiquity possessed more numerous and, on the 
whole, more powerM colonial cities than the Greeks. It 
must, however, be remembered, that a period of four hundred 
or B\e hundred years intervened between the establishment 
of the most ancient JEoMbji colonies, amongst which Mytilene 

tbrmicas Indi Duncupant." Compare Schwanbeck, in MegaMh. Indicts, 
1846, p. 73. It struck xne to see that, in the basaltic districts of the 
Mexican highlands, the ants bring together heaps of shining grainB of 
hyalite, which I was able to collect out of their hillocks. 
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and Smyrna were pre-eminently distmguished, to the founda-> 
tion of Syracuse, Croton, and Cyrene. The Indians and Ma- 
layans made only weak attempts to found colonies on the 
eastern coast of AMca, in Zokotora (Dioscorides), and in the 
South Asiatic Archipelago. Amongst the Phoenicians a highly 
developed colonial system had been extended over a larger space 
than that occupied by the Greeks, stretching, although with 
wide intervals between the stations, from the Persian Gulf to 
Ceme on the western coast of Africa. No mother country 
ever established a colony which was as powerful from con- 
quests, and as famed for its commercial undertEikings, as Car-* 
thage. But, notwithstanding this greatness, Carthage stood 
&x below that degree of mental and artistical cultivation 
which has enabled the Greek colonial cities to transmit to us so 
many noble and lasting forms of art. 

It must not be forgotten that many populous Greek cities 
flemished simultaneously in Asia Minor, the JEgean Sea, Lower 
Italy, and Sicily; and tiiat, like Carthage, the colonial cities 
of Miletus and Massilia again founded other colonies; that 
Syracuse, when at the zenith of her power, fought against 
Athens, and the army of Hannibal and Hamilkar; and that 
Miletus was, for a long time, the first commercial city in the 
world after Tyre and Carthage. Whilst a life so rich in en- 
terprise was being developed externally by the activity of a 
people whose internal condition was frequently exposed to 
violent agitations, new germs of national intellectual develop- 
ment were continually called forth with the increase of pros- 
perity aj)d the transmission to other nations of native cultiva- 
tion. One common language and religion boimd together the 
most distant members of the whole body, and it was by this 
tmion that the small parent country was brought within the 
wider circle embraced by the life of other nations. Foreign 
elements were incorporated in the Hellenic world, without, on 
that account, depriving it of any portion of its great and 
characteristic independence. The influence of contact with the 
East, and with Egypt before it had been connected ifith Persia, 
and above one hundred years before the irruption of Cam* 
byses, was, no doubt, from its very nature, more permanent 
than the influence of the colonies of Cecrops from Sais, of 
CadmuB from Phoenicia, and of Danaus and Chemmis, whose 

2j& 
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existence has so often been contecDbed, and is, at any rate, 
wrapped in the deepest obaouxity. 

The charaetenstiea by which the Qreek colonies diffe^:^ 
80 widely firoan aH others, espeeiaHy from the less flexible 
PhoDnicianvS, and which a&cted the whole organisation of their 
syaSl;em, arose from the individuality and tibe priaiitiYe dif- 
ferences ejQsting in the tribes which constituted the whole 
mother countr}% and thus gave occasion to a mixture of con- 
necting and separating forces in the colonies as well as in Greece 
• itself. These contrasts occasioned diversities in the direction 
of ideas and feelings, and in the form of poetry and harmoni- 
iws art, <uad created a rich fulness of life, m which all the appa- 
rently hostile elements were dissolved, according to a higher 
law of universal order, into a gentle harmonious unison. 

Notwithstanding that Miletus, Ephesus, and Colophon were 
Ionic; Cos, Rhodjes, ^d HalieamassHS Doric; and Croton 
and Sybaris Achaic; the power and the inspired poetry of 
the Homeric song everywhere made their power appreciable 
in the midst of this diversity of cultivation, and even in Lower 
Italy, in the many contiguous colonial cities founded by diflb- 
rent races. Amid the most firmly rooted contrasts in man- 
ners and political institutions, and notwithstanding the fiue- 
tuadons to which the latter were suliject, Greece retained its 
nationality unbroken, and the wide domain of ideal and artistic 
•creations achieved by the separate tribes wag regarded as the 
^mmon property of the whole nation. • 

It still remains for me to mention, in the present section, 
the third point which we have already indicated, as having, 
conjointly with the opening of the Euxine, and the establish- 
ment of colonies on the basin of the Mediterranean, exercised 
so marked an influence on the history of the contemplation of 
the universe. The foundation of Tartessus and G^es, where 
a temple was dedicated to the wandering divinity Mdkart (a 
son of Baal), and of the colonial city of Utica, which was older 
than Carthage, remind us that the Phoenicians had already- 
navigated the open sea for many centuries before the Greeks 
passed beyond ^e straits termed by Pindar the " C^eiriaix 
Gate.""^ In the same manner as t^e Milesians in the East, 

• Strabo, lib. iii. p. 172 (BSkh, Find, Fragm. v. 155). The expedi- 
tion of Colasus of Samoa falls, according to Otfr. MlUler (ProlegometUA 
9u einer toissenachc^ichen Mythologie), in Oljmp. 31, and according to 
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by the way of the Euxine,* established relations of iBter- 
national contact which laid the foundation of an inland 
trade between the north of Europe and Asia, and subseqaentiy 
with the Oxus and Indus ; so the Sanuansf and PhoeeeanB^ 
' were the first among the Greeks who endeavoured to pene- 
trate from the basin of the Mediterranean towards the west. 

Colseus of Samos sailed for Egypt, where, at that time, an 
intercourse had begun, under Psanunitichus, with the Greeks, 
which probably was only the renewal of a former connec- 
tion. He was driven by easterly storms to the island of 
Platea, and from thence Herodotus significantly adds ''net 
without divine direction,'^ through the straits i^o the oeeaa. 
The accidental and unexpected commercial gain in Iberian 
'Tartessus conduced less than the discovery of an entrance 
into an imknown world, (whose existence was scarcely conjec- 
tured, as a mythical creation of fancy,.) towards givmg to this 
event importance and celebrity whoever the Greek hmgas^ 
.'was imderstood on the shores of the Mec^terraneaa. Beyond 
iihe Pillars of Hercules (earlier known as the Pillars Df 
Briareus, of JEgsBon, and of Cronos), at the western margjn 
of the earth, on the road to Elysium and the Hesperides, 
the primaeval waters of the circling Oceanus§ were :&:st seen, 
in which the source of all rivers was then sought. 

Letroime's investigation (Easaiaurles idiea co&mographigues qui ae rat- 
4dKhent <m nom d^AtUw, p. 9), in Olymp. 35, 1, or in flie year 640. The 
epoch depcndjS) however, on the foundation of Cyrene, which is placed by 
Otfr. Mailer between Olymp. 86 and 87 {Minper, b. 844, Prolegomena, 
& 68) : for in the time of Colwas (Herod., iv. 152), the way from Thera ik> 
'Lybia was not as yet known. Zumpt places the foundation of Carthage 
In 878, and that c^ Gades in 1100 b.o. 

* According to the manner of the ancients (Strabo, lib. ii. p. 126), 
I reckon the whole Euxine, together with the Moeotis (as required by 
•physical and geological views), to be included in the common basin of 
the great " Inner Sea.*' 
• + Herod., iv. 162. 

t Herod., i. 168, where even the discovery of Tartessns is ascribed to 
the Phocseans; but the commercial enterprise of the Phocasans was 
seventy years after the time of Oolseus of Samos, according to Ukert 
-{Cfeogr, der Griechen und RGmer, th. 1. i. s. 40). 

§ According to a fragment of Phavorinus, wKiavog, (and therefore 
^yijv also) are not Greek words, but merely borrowed from the barbae 
rians (Spohn de Nicephor, Blemm. duohus optusculia, 1818, p. 28). My 
brother was of opinion that th^ were connected with the Sanscrit roots 

21.2 
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At Phasis, tibe navigators of the Euxine again found them« 
selves on a coast beyond which a Sun Lake was supposed to 
be situated, and south of Gadeira and Tartessus their eyes, for 
the first time, ranged over a boundless waste of waters. It 
was this circumstance which, for fifteen hundred years, gave to 
the gate of the inner sea a peculiar character of importance. 
Ever striving to pass onwards, Phcenicians, Gh:eeks, Arabs, 
Catalans, Majorcaus, Frenchmen firom Dieppe and La Ro- 
ehelle, Genoese, Venetians, Portuguese, and Spaniards in turn 
attempted to advance across the Atlantic Ocean, long held 
to be a miry, shallow, dark, and misty sea, Mare tenehrosum; 
tmtiL proceeding from station to station, as it were, these 
southern nations, after gaining the Canaries and the Azores, 
finally came to the New Continent, which, however, had 
already been reached by the Northmen at an earlier period and 
from a different direction. 

AVhilst Alexander was opening the far east, the great Sta- 
girite* was led, by a consideration of the form of the earth, to 
conceive the idea of the proximity of India to the Pillars of 
Hercules; whilst Strabo had even conjectured that there 
might be '* many other habitable tracts qfland\ in the northern 
hemisphere, perhaps in the parallel which passes through 
those Pillars, the island of Ehodes and Thinee, between ti^e 
coasts of Western Europe and Eastern Asia." The hypothe- 
sis of the locality of such lands, in the prolongation of the 
major axis of the Mediterranean, was connected with a grand 
geographical view of Eratosthenes, current in antiquity, 
and in accordance with which the whole of the Old Con- 
tinent, in its widest extension from west to east, and nearly in 
the 36° of latitude, was supposed to present an almost con- 
tinuous Ime of elevation.]: 

ogha and ogh (see my JShcamen critique de Vhiat de la 06ogr. t. L pp. 
83 and 182). 

♦ Ariatot., de Ccslo, iL 14 (p. 298, b. Bekk.); Meteor,, 11. 5 (p. 362, 
Bekk.) Compare my Examen critique, t. i. pp. 125-180. Seneca ven- 
tures to say (jYa^. Qucest, in praefat. 11), " Contemnet curiosus spectator 
domicilii (term) angustias. Quantum enim est quod ab ultimis iittori- 
bus Hispani88 usque ad Indos jacet? Paucissimorum dierum spatium, 
si navem suus ventua implevit." {Examen critique, t. i. p. 158.) 

t Strabo^ lib. i. pp. 65 and 118, Caaaub. (Examen critique, t. L p. 
152.) 

t In the Diaphragma of Dicsearchua^ by which the earth is dividedp 
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The expedition of ColflBus of Samos does not, however, 
•lone indicate an epoch in which the Hellenic races, and the 
nations to whom their cultivation was transmitted, developed 
new views that led to the extension of maritime expeditions, 
but it also immediately enlarged the sphere of ideas. The 
great natural phenomenon which, by the periodic elevation of 
the level of sea, exhibits the connection existing between the 
earth, and the sun, and moon, now first permanently arrested 
the attention of men. In the African Syrtic Sea this pheno* 
menon had appeared to the Greeks to be accidental, and had 
not unfrequently been attended by danger. Posidonius, who 
had observed the ebb and flow of the sea at Ilipa and Gadeira, 
compared his observations with the facts of which he wag 
informed by the experienced Phoenicians concerning the influ- 
ence supposed to be exercised by the moon.* 



EXPEDITIONS OF THE MACEDONIANS TTNDES ALEXANDEB 
THE OBEAT.— CHANGES IN THE BELATIONS OF THE 

•WOBIiD. ^FTTSION OF THE "WEST WITH THE EAST.^ 

THE OBEEKS PBOMOTE THE INTEBMIXTITBE OF BACES 
FBOM THE NII.E TO THE EXTPHBATES, THE JAXABTES 

AND THE INDirS. SUDDEN EXTENSION OP COSMICAI^ 

TIEWS, BOTH BY MEANS OF DIBECT OBSEBVATION OP 
NATUBE, AND BY THE BECIPBOCAL INTEBCOTTBSE OF 
ANCIENT CIVILISED AND INDUSTBIAL NATIONS. 

The campaigns of the Macedonians imder Alexander the 
Great; the downfall of the Persian dominion; the rising in- 
tercourse with Western India; and the action of the Graeco- 
Bactrian empire, which continued to prevail for one himdred 
and sixteen years, maybe regarded as amongst the most import- 
ant social epochs in the process of the development of the his- 

the eleration passes through the Tanms, the chains of Demavend and 
Hindoo-coosh, the Northern Thibetian Kuen-lun and the mountains of 
the Chinese provinces SsKi-tschuan and Kuang-si, which are perpetually 
covered with snow. See my orographical researches on these lines of 
elevation in my Aaie oeniale, t,. 1. pp. 104-114, 118-164; t. IL pp. 413 
md 43S. 
* Stralo, lib. in. p. 17S (Examen crit., t ill. p. 98). 
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tory of mankind as far as it indicates a closer connection of 
Southern Europe, witJi the south-west of Asia, the Nile, and 
Lybia. Independently of the almost immeasurable extension 
opened to the sphere of development by the advance of the 
Macedonians, their cam[)aigns acquired a character of profoimd 
moral greatness by the incessant effinrts of the conqueror to 
amalgamate all races, and to establi^ under the noble influence 
of Hellenism, a unity throughout the world.* The foundation' 
of many new cities at points, the selection of which indicates 
higher aims, the arrangement and classificaticoi of an independ^ 
ently responsible form of government for these cities, and the 
t^ider forbearance evinced by Alexander for national customs 
and national forms of worship, all testify that the plan of one* 
great and organic whole had been laid, llxat whidi was perhaps 
originally foreign to a scheme of this kind developed itself' 
subsequently from the nature of the relations, as is always the 
case imder the influence of comprehensive events. If we re- 
member that only fifty-two Olympiads intervened, from the 
battle of the Granicus to the destructive irruption into Bactria 
of the Sacse and Tochi, we shall be astonished at the perma- 
nence and the magical influence exercised by the introduction 
from the west of Hellenic cultivation. This cultivation, 
blended with the knowledge of the Arabians, the modem Per- 
sians and Indians, extended its influence in so great a degree 
even to the time of the middle ages, that it is often difficult to 
determine the elements which are due to Greek literature, 
and those which have originated, independently of all admix- 
ture, from the inventive spirit of the Asiatic races. 

The principle of unity, or rather ihe feeling of the bene- 
fi.c«it political influence incorporated in this principle, was 
deeply implanted in the breast of the great conqueror, as 
19 testified by all the arrangements of his poEty; and its* 
application to Greece itself was a subject that had already 
early been inculcated upon him by his great teacher. In the 
PoUtica of Aristotle we read as foUowsif "The Asiatic 

* Droysen, Cteach. Alexanders des Cfrossen, b. 544; the same in his 
(?68cA. derBUduibg desTieUenistiecJien Staalensystems, s. 23-34, 688-692, 
748-765. 

. + Aristot., PoUt,, vii. 7. p. 1327, Bokker; (compare also in. 16., 
and the remarkable passage of Eratosthenes in Strabo, lib. i. pp. 66 and 
97, Casaub.) 
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nfttibns are not deficient in activity of mind and artistic inge* 
iitiity, yet they lire in subjection and servitude without evinc- 
ing the courage necessary for resistance, whilst the Greek8^ 
va3iant and energetic, living in freedom and therefore weu 
govertied, fnight^ if they were united into on^ state, exercise 
dominion ot>«* M barbarians,*' Thus vncote the Stagirite 
durins his second 6tay at Athens,* before Alexander had 
passed thfe Gr&Hicus. These dogmas of the philosopher, how- 
ever contrary to nature he may have profesf ed to consider an 
unlimited dominion, (the irafipaaiKtiai) no doubt, made a mol^ 
vivid impression on the conqueror than the fkntastic naJi*- 
tbns of CtiesiaS respecting India, to which Augtist Wilhelto 
von Schlegel, and prior to him Ste. Croix, ascribed so iinport- 
ant an influence.! 

In the preceding pages, we have attempted to giv6 a brief 
delineation of the sea as a means of furthering intettiatioliai 
contact and union, and of the influence exercised in this re^ • 
spect by the extended navigation of the Phoenicians, Carthagi* 
nkns, Tyirhenians, and Etruscans. We have further shown 
how the Greeks, whose maritime power was strengthened by 
nunierous colonies, endeavoured to penetrate beyoud the baisin 
of tiie Mediterranean towards the east and the west by the 
ai^nautic expedition froin lolcus, and by the voyagfe ictf 
Cokeus of Samos; and lastly, how the fleet of SolbmoU And 
Hirdm visited distant gold lands in their voyages to Ophir 
through the Red Sea. The present section will lead us to the 
intferior of a great continent, through difierent routes opened to 
inland trade and river navigation. In the short period of" 
twelve jean are compressed the campaigns in Western Asia 
and Syria, with the battles of the Granicus, and the passes , of 
Issus; the taking of Tyre, and the easy conquest of Egypt; 
the Persico-Babylonian campaign, when the dominion of the 
Achsemenidas was annihilated at Arbela, in the plain of 
Gftugunela; the expedition to Bactria and Sogdiana, between 
the Hindoo Coosh and the Jaxartes (Syr) ; and lastly, the bold 
advance into the country of the five nvers, the Pentapotamia 
of Western India. Alexander fbunded Greek colonies almost 
everywhere, and difihsed Greek manners and customs over the 

• Stahr, Aristotelia, th. ii. s. 114. 

f Ste. Croix, Bxajnen critique dea Mistorietis d*Alexand¥e, p. 7M* 
(BdU^, Ind, SiblioiKek, M. i. b. 150.) 
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vast tracts of land that extend from the Temple of Ammon in 
the Lybian Oasis, and from Alexandria on the Western Delta 
of the Nile to Alexandria on the Jaxartes, the present Kho- 
djend in Fergana. 

The extension of the sphere of new ideas — and this is the 
point of view from which the Macedonian expeditions, and the 
prolonged duration of the Bactrian empire, must be considered— 
was owing to the magnitude of the space made known ; and to the 
variety of climates manifested from Cyropolis on the Jaxartes 
(in the latitude of Tiflis and Rome), to the eastern delta of 
the Indus at Tira, imder the tropic of Cancer. To these we 
may further add the wonderful diversity in the configuration 
of flie country, which alternated in luxurious and fixdtfrd dis- 
tricts, in arid plains and snow-crowned mountain ranges; the 
novelty and gigantic size of animal and vegetable forms; the 
aspect and geographical distribution of races of men of various 
colour ; the actiml contact with Oriental nations in some respects 
so highly gifted and enjoying a civilisation of almost primitive 
antiquity, and an acquaintance with their religious myths, 
systems of philosophy, astronomical knowledge and astro- 
logical phantasies. In no age, excepting only the epoch of 
the discovery and opening of tropical America, eighteen cen- 
turies and a half later, has there been revealed, at one time and 
to one race, a richer field of new views of nature, or a greater 
mass of materials for laying the foundation of a physical know- 
ledge of the earth, and of comparative ethnological science. 
The vividness of the impression thus produced is testified by 
the whole literature of the west, and is also manifested by the 
doubts— such as accompany, in all cases, an appeal to the 
imagination in the description of natural scenery — ^which were 
excited in Greek, and subsequently in Roman writers, by the 
narrations of Megasthenes, Nearchus, Aristobulus, and other 
companions of Alexander's campaigns. These narrators, 
influenced by the tone of feeling characteristic of their age, 
and closely connecting together fiicts and individual opinions, 
have experienced the varying fate of all travellers; meeting at 
first with bitter animadversion, and subsequently wit£ a 
milder judgment. The latter has been more frequent in our own 
day, since a more profound study of Sanscrit, a more general 
knowledge of geographical names, the discovery of Bactrian 
coins in Topes, and, above all, an actual acquaintance with the 
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coTintry and its organic productions, have placed more correct 
elements of information at the disposal of the critic than those 
yielded to the partial knowledge of the cavilling Eratosthenes, 
or of Strabo and Pliny.* 

K we compare, according to differences in longitude, the 
length of the Mediterranean with the distance from west to 
east, which separates Asia Minor from the shores of the 
Hyphasis (Beas), from the Altars of return^ we shall perceive 
that the geographical knowledge of the Greeks was doubled 
in extent in the course of a few years. In order to define 
more accurately that which we have termed the mass of 
materials, added to the sciences of natural philosophy and 
physical geography, by the different campaigns and by the 

* OompAre Schwanbeck^ ** defde Megasihenia et pretio," m his edi- 
tion of that writer, pp. 59-77. Megasthenes frequently yisited Palibo- 
thra, the court of the King of Magadha. He was deeply initiated in the 
study of Indian chronology, and relates " how, in past times, the All 
had three times come to freedom; how three ages of the world had run 
their course, and how the fourth had begun in his own time"' (Lassen, 
Indisehe AUerthumskunde, bd. i. s. 510). Hesiod's doctrine of four ages 
of the world, as connected with four great elementary destructions, 
which together embrace a period of 18028 years, is also to be met with 
among the Mexicans. (Humboldt, Vttes dee CordilUrea et Monumena 
des peuples indigines de VAm&rique, t. ii. pp. 119-129.) A remarkable 
proof of the exactness of Megasthenes, has been discovered in modem 
times by the study of the Rigveda and of the Mahabkarata. Consult 
what Megasthenes relates concerning " the land of the long-living 
blessed beings" in the most northern parts of India, — ^the land of Uttara- 
kum (probably north of Eashmeer, towards Belurtagh), which, according 
to his Qreek views, he associates with the supposed ** thousand years of 
the life of the Hyperboreans." (Lassen, in the Zeitackriftfur die Kunde 
dea Mcrgenlandea, bd. ii. s. 62.) A tradition mentioned by Ctesias 
(who has been too long esteemed below his merits), of a sacred place in 
the northern desert, may be noticed in connection with this point. (Ind,, 
cap. viii. ed. Baehr, pp. 249 and 285). The martichoras mentioned by 
Aristotle (Hist de Animal., ii. 3, § 10; t i. p. 61, Schneider), thegriflSn 
half eagle and half lion, the kartazonon noticed by ^lian, and a one- 
homed wild ass, are certainly spoken of by Ctesias as real animals; they 
were not, however, the creations of his inventive fancy, for he mistook, as 
Heeren and Cuvier have remarked, the pictured forms of symbolical 
animals, seen on Persian monuments, for representations of strange beasts 
still living in the remote parts of India. There is, however, as Guig* 
naut has well observed, much difficulty in identifying the martichonui 
with Persepolitan symbols. (Creuzer, Religions de VAfUigtUU; •notoi 
et 6clairci88emerU8, p. 720.) 
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colonial iustitutioAs of Alexander, I would first refer to 
ih& diversity ia the form of the earth's crust which hag, 
however, only been more specially made known to us by the 
experiments and researches of recent times. In the countries 
through which he passed, low lands, deserts, and salt steppes 
devoid of vegetation (as on the north oi the Asferah cham, 
which is a continuation of the ITiian-Schan, and the four large 
cultivated alluvial districts of the Euphrates, the Indus, Oxud, 
sand Jaxartes), contrasted with snow-ckd mountains, having 
an elevation of nearly 20,000 feet. The Hindoo Goosh^ or 
Indian Caucasus of tiie Macedonians, which is a continuation 
of the North Thibetian Kouen Lun, west of the south trans- 
verse chain of Bolor, is divided in its prolongation towards 
Herat into two great chains boimding Kafiristan,* the southern 
of wbich is the loftier of the two. Alexsnder passed over the 
plateau of Bamiati, which lies at an elevation of about 8500 
feet, and in which men supposed they had found the cave of 
Prometheusf, to the crest of the Eohibaba, and beyond- 
Eabura along the Choes, crossing the Indus somewhat to th« 
nortli of the present Attok. A comparison between the lOW' 
Tauric chain, with which the Cfreeks were ftimiiiar, and th©; 
eternal snow surmounting the range of the Hindoo Coosh, aiid 
which, according to Bumes, begins at an elevation of 13,000 
feet, must have given occasion to a recognition, on a more 
colossal scale, of £e superposition of different zones of climate 
and vegetation. In active minds direct contact with the ek** 
mentary world produces the most vivid impression on the senses. 
And thus we find that Strabo has described^ in the most per- 
fectly truthful characters, the passage across the mountainoui^ 
district of the Paropanisadee, where the aitkiy with difficult}^ 
cleared a passage through the dnow, and where arboresci^V 
vegetation had ceased. J 

* I have conslderod these intricate otographical j^lations In my A^it 
cmtrcUe, t. ii. pp. 42^484. 

t Lassen, inihe ZeitethriftfAr die Kttnde desMorgenl,, bd. it n 280. 

% Tbe cou&tiy between Bamiaii and Gbori. See Carl Zimmonnaim'tf 
excellent orographical work UeberHehtablaU wm Af^haniitan, 184^$ 
(oompace Strabo, lib. xr. p. 725; Diod. Sical, xyii. 82; Menn, Mektem, 
kiitf :Ld89, pp. 26 and 81; Ritter, Ueber Alexanders FddXUff am Indu 
•c/ten Kaukcuitu, in the Abhandl. der Berl, Akdd., of ttie year 1829» u, 
160; Droysen, Bildung des heUenUt Staatenspiterm, b. 614). I wfltei 
Paropanisus, as it occurs in all the good codices of Ptoletny, and not Pitr6* 
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More certain knowledge was now transmitted to tibe west 
from the Macedonian colonies respecting those Indian pro- 
dacts of nature and art, which had hitherto been only imper- 
fectly known from commercial intercourse, or from ike narra- 
tioiis of Ctesias of Cnidus, who lived seventeen years at the 
court of Persia as physician to Artaxerxes Mnemon. Among 
the objects thus made known we must reckon irrigated rice- 
fields, for Miiose cultivation Aristobulus gives special direc- 
tions; the cotton tree, and the fine tissues and the paper for 
which if* fiirnished the materials; spices and opium; wine 
made from rice and the juice of palms, whose Sanscrit name of 
taia has been preserved in the works of Arrian ;f sugar ftoai 
the sugar-cane,:]: which is certainly often confounded in tlie 
Greek and Roman writers with the tahasehir of the bamboo 
reed; wool from the great Bombax tree;§ shawls made of the 
Tldbetian goat's hair, silken (Serio) tissues ;11 oil from tiie 
white sesamum (Sanscrit tila), attar of roses and other per- 
fumes; lac (Sanscrit Idkschd, in the vulgar tongue lakkha);^ 
and lastly, the hard^ied Indian wutz-steel. 

pamisos. I have explained the reasons In my Asie centrah, t. L pp. 114*- 
118. (See also Lassen, zur Oeech, der Qriediischen und IndoshyihiS' 
chen KOnige, s. 128.) 

♦ Strabo, lib. xv. p. 717, Oasaub. 

+ TcUa, the name of the palm borassvs fldbeUi/ormis, which is veiy ' 
characteristically termed by Amarasinha, ''a king of the grasses;" 
Arrian, Ind^ vii. 3. 

t The word iahtischir is deduced from the Saascrit ttxthkecJiird (baik 
milk). In 1817, in the historical additions to my work De distribu- 
tione geographica jdanUarum, eeetmdum oodi, temperiem et aXtUu- 
dinem moTiUvm, p. 215, I drew attention to the &et, that the ^ 
companions of Alexander learnt to know the tme sugar of the sugar* 
cane of the Indians, as well as the talxischir of the bsunboo. (Straho, , 
lib. XV. p. 693; Peripl, maris Mrytkr,, p. 9.) Moses of Ghorene, ; 
who lived in the middle of the 6th century, was the first (Oeogr., ed, 
Whiston, 1786, p. 864) who circumstantially described the preparation . 
of sugar from the juice of the eaccharum offidnarum, in the province of 
Ohomsan. 

§ Btrabo, lib. xv. p. 694. 

il Hitter, Erdhunde von Asien, bd. iv. 1, & 487; bd. vi. 1, s. 698; 
Lassen, Ind. AUertJvurruikunde, bd. i. s. 317-828. The passage in Arit* 
totle's HUt. de Animal.^ v. 17 (t. i. p. 209, ed. Schneider), relating to 
the web of a great homed caterpillar, refers to the island of Cos. 

If Thus Xaccoc x^^V^'"'^'*'^^ i^ ^® Pervpl VMUriM JErfftkr., p« 6 (I 
a. 316)^ 
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Besides the knowledge of these products, which soon be- 
came objects of universal commerce, and many of which were 
transported by the Seleucidae to Arabia,* the aspect of a richly 
embellished tropical nature speedily yielded the Greeks enjoy- 
ments of another kind. The gigantic foims of hitherto 
imknown animals and plants filled their imaginations with the 
most exciting images. Writers, whose dry scientific style is 
usually devoid of all animation, became poetic when they 
described the characteristics of animals, as, for instance, ele- 
phants, or when they spoke of the height of trees, whose 
smnmits cannot be reached by the arrow in its flight, and 
whose leaves are larger than the shields of the infantry, of " the 
bamboo, a light feathery tree-like grass," "each of whose 
jointed parts (intemodia) may serve for a many-oared keel," 
or of the Indian fig-tree that takes root by its branches, and 
whose stem has a diameter of twenty-eight feet, and which, as 
Onesicritus remarked, with much truth to nature, forms " a 
leafy canopy similar to a tent, supported by numerous pil- 
lars." The tall arborescent ferns, which, according to my 
opinion, constitute the greatest ornament of tropical scenery, 
are never mentioned by Alexander's companions,! although 
they speak of the noble fan-like umbrella palm, and the deli- 
cate and ever firesh green of the cultivated banana. :|: 

* Plin., Higt. NaJL, xvi 82. (On the introduction of rare Asiatic 
plants into Egypt, by the Ptolemies; see Pliny, xu. 14 and 17.) 

t Humboldt, De distrib. geogr. plantarum, p. i78. 

:|: I have often corresponded since the year 1827 with Lassen, on the 
remarkable passage in Pliny, xii. 6: — "Major alia (arbor) porno et 
Buavitate prsecellentior, quo sapientes Indorum vivunt Folium alas 
avium imitatur, longitudine trium cubitorum, latitudine dulim. Fruc- 
turn cortice mittit, admirabilem succi dulcedine ut uno quatemos satiet. 
Arbori nomen pcUce, porno ariencB." The following is the result of 
my learned friend's investigation; "Amarasinha places the banana 
(musa, piaang) at the head of all nutritive plants. Among the many 
Sanscrit names which he adduces, are varanabu8c?ia, bhanuphcUa (sun 
fruit), and moko, whence the Arabic mauza, Phoda (paZa) is fruit in 
general, and it is therefore only by a misunderstanding that it has been 
taken for the name of the plant. In Sanscrit varana without biLScha is 
not used as the name of the banana, although the abbreviation may have 
been characteristic of the popular language. Varana would be in Greek 
oitapeva, which is certainly not very for removed from ariena." (Com- 
pare Lassen, Ind, AUerthumskunde, bd. i. p. 262; my Esaai politique 
war la Nmv, JSspagne, i. ii. 1827, p. 382; and Relation hist., t. i. p. 491.) 
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The knowledge of a great portion of the earth may now be 
eaid to have been opened for the first time. The objective 
world began to assume a preponderating force over fliat of 
mere subjective creation, and while the finiitM seeds yielded 
by tiie language and literature of the Greeks were scattered 
abroad by &e conquests of Alexander, scientific observation and 
the systematic arrangement of the knowledge already acquired, 
were elucidated by tiie doctrines and expositions of Aristotle.* 
We here indicate a happy coincidence of favouring relations^ 
for, at tiie very period when a vast amount of new materials 
was revealed to the human mind, their intellectual conception 
was at once facilitated and multiplied through the direction 
given by the Stagirite to the empirical investigation of facts 
in the domain of nature, to the profound consideration of spe- 
culative hypothesis, and to the development of a language of 
science based on strict definition. Thus Aristotle must still 
remain for thousands of years to come, as Daute has grace* 
fully termed him, 

** U mautr^ di caht the 9atmo,*'f 

The belief in the dii*ect enrichment of Aristotle's zoological 
knowledge, by means of the Macedonian campaigns, has, how- 
ever, either wholly disappeared, or, at any rate, been rendered 
extremely uncertain by recent and more carefully conducted 
researches. The wretched compilation of a life of the Stagi- 
rite, which was long ascribed to Ammonius, the son of Her- 
mias, had contributed to the di&sion of many erroneous 
views, and amongst others to the belief that| the philosopher 
accompanied his pupil as far at least as the shores of the Nile.§ 

The chemical connection of the nourishing amylum with sugar was 
detected both by Prosper Alpinus and Abd-Allatif, and they sought to 
explain the origin of the banana, by the insertion of the sugar-cane, or 
the sweet date fruit, into the root of the colocasia (Abd-AUatif, Bdation 
de VEgypte, trad, par Silvestre de Sacy, pp. 28 and 105). 

• Compare, on this epoch, Wilhehn von Humboldt's work, Ueher 
die KawirSprache und die Verschiedenheit dea menscfUichen Sprach- 
baues, bd. i. s. ccL and ccliv; Droysen, Gesch* Alexanders dea Or., s. 
547; and hellenist. Staatenaystem, s. 24. 

t Dante, /t/., iv. 130. 

X Compare Cfuvier's assertions in the Biographie univeraelle, t. ii. 
1811, p. 458 (and unfortunately again repeated in the edition of 1843, t. 
U. p. 219), with Stahr's Ariatotdia, th. i. s. 15 and 108. 

S Cnvier, when he was engaged on the L\fe of Ariatotle, inclined to^ 
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The great work on am'miifa appears to have been written 
only a short time after the M§teorologica, the date of which 
would seem, from internal eridenoe,* to ihll ib the 106di, 
or, at the latest, in the 111th Olympiad, and, therefore, either 
fourteen years before Aristotle came to the court of Philip, 
or, at the furthest, three years before the passage across the 
.Granicus. It must, howeTer, be admitted, that some lew 
^Ekcts may be advanced as evidence against this assumption 
of an early completion of the nine books of Aristotle^s history 
of animals. AmoKtt these must be reckoned the accurate 
knowledge possessed by Aristotle of tiae elephant, the bearded 
horse-stag (hippelaphus), the Bactrian two-humped camel, icke 
hippardion, supposed to be tiae hunting-tiger (guepard), and 
the Indian buf^o, which does not appear to haye been intro- 
duced into Europe before tiie time of the Crusades. But here 
it must be remiurked, that the native phuse of ti!iis Barge and 
stngulair sti^, having a horse's mane, whidi Diord and Dtrvan- 
cel sent from Eastern India to Cuvier, who gaye to it the 
name of Cermu arisiotelis, w, according to Aristotle's own 
^account, not the Indian Pentapotamia traveised by Alexander, 
but Arachosia, west of Candahar, which, together with Gedro- 

the beU«f of i3a» pbilooypher hamg iceompsnied Aknudw to J^gypt, 
** whence/' he says, " the StagiriU nuut have brought hick to AJSo^ 
(Olyxap. 112, 2) all the materiaJsfor the Mistoria AnimalitMu'* Subse- 
quently (1830) the distinguished French naturalist abandoned this 
opinion; because after a more careful examination he remarked, "that 
^e deBGriptions of Egyptian animals were not sketched from life, but 
from notices by Herodotus." (Soe also Cuvier, Misknre des sciences 
natureUes, puhlide par Magdeleine de Saint A^, t i 1841, p. 134.) 

* To these internal indications belong the statement of the peifect insu- 
lation of the Oaspian Sea; the notice of the gveat comet, which appMred 
under Nicomachus when hol<^g the office of Archon, Olymp. tOO, 4 
(according to Ooxsini), and which is not to be ocnfounded wi& that idiich 
von Boguslawski has hitoly named the comet of Aristotle (under the 
Archon Asteus, Olymp. 101, 4; Aristot., Meteor,, lib. i. cap. 6, 10; vol. 
i. p. 895, Ideler; and which is probably identical with the comets of 
1695 and 18481); and lastly the mention of the destruction of the tem- 
ple at Ephesus, as well as of a lunar zalnbow, seen on two occasions in 
the course of fifty years. (Compare Schneider ad ArisUO. ffisL de Ani- 
malibtia, vol. L pp. xl. xlil ciii. and czx. ; Ideler ad AristoL Meteor., vol. 
JL p. X.; and Humboldt, Aeie cent, t. IL p. 168.) We know that the 
Jlistoria Animalivm " was written later than the MeteorologuxL,'' from 
the fact that allusion is made in tdie last-named work to the former m 
l9 a work about to follow (Jfeteor., L 1. 8^ and It. 12, 19^. 
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sia, oonetltuted one satrapy of ancient Persia."^ May not tlie 
knowle«lge of th@ |6nn and habits of the animals above referred 
to, and. which, for the most part* was comprised m i^ort 
notices, have been transmitted to Aristotle, independently of 

* fRie five animaU named in the text, and especially th9 hippelaphis 
(hone-Btag witk a long mane), the hippardion, the Bactrian camel and 
thfl! bol^lo, are instanced by Cavier as proofe of the later composition 
q{ Aristotle's Misboria, AmmcUium (HisL des 8cieM€9 NaJt., t. L p. 
1 54). Cuvier, in the fourth volume of his adoEvdfuble Bechi&rcheA mr ten 
Osfiemens fo^eiha, 1823, pp. 40-43 av4 p. 502, distinguishes betwew 
two Asiatic ats^ with manes, which he calls Cenrus hippelaphus and 
'Cervusaristotelis. He originally regarded the &rst-nameu, of which he 
.had seen a Hvlng specimen in London, and of which Diard had sani 
himt skios a»d antlers from Sumatra^ as Aristotle's hippelaphus from 
Arachosia (Sist, de AnirnaU, ii. 2, 1 3, aokd 4 1. i. pp. 43, 44^ Schneider) ; 
but he afterwards thought that a stag's head« sent to him, frm BeogaJl if 
Duyaucel, agreed still bett^, according to the drawing of the entliie larg^ 
animal, with the Stagirite's description of the hippelaphus. This stag, 
•which is indigenous in the mountains of Sylhet in Bengal, in Nepam, 
and in the country east of the Indus, next received the name of Gerrus 
aristotelis. If, in the same chapter in which Aristotle speaks generally 
.of animals with mooes, the hnrse-stag (Equicerrus), and tiie Indian 
goepard or hunting tiger (Felis jubata), are both understood, Schneider 
^t. iii. p. 66) considers the reading irdpBiov preferable to that of rh 
iTTvapSipv, The latter reading would be best interpreted to mean the 
giraffe,, as Pallas also conijectures {SpicUeff. Zool, fasc. i. p. 4). If Aristo- 
tle had Mmself seen the guepard, and not merely heard it deseribed, how 
eould he have failed to notice non-retraetile claws in a feline animal? 
It is also surprising th^t Aristotle, who is always so accurate, if, as 
August Wilhelm von Schlegel maintains, he had a menagerie near his 
.residence at Athens, and iiad himself dissected one of tiie Elephants 
taken at Arbeh^ shmild have fiailed to describe the small opening near the 
temples of the animal, where at the rutting season a strong smelling fluid 
IS secret^, often alluded to by the Indian poels. (Schlegel's Jndische 
Bibl%oih6kf bd. i, s. 168-166.) I notice this apparently trifling circum- 
stance thus particularly, because the above-mentioned small aperture 
was made known to us from the accounts of Megasthenes, to whom, never- 
theless, no one would be led to ascribe anatomical knowledge. (Strabo, 
lib. XV. pp. 704 and 705, Casaub.) I find nothing in the different zoolo- 
,gi<^ works of Aristotle which have come down to us, tliat necessarily 
implies his having had the opportunity of making direct observations on 
elephants, or of his having dissected any. Although it is most probable 
that the HisUyna Anifmlivm was completed betbre Alexander's cam- 
paigns in Asia Minor, there is undoubtedly a possibility that the work 
may, as Stahr supposes {ArUtotdia, th. ii. s. 98), have continued to 
receive additions until the end of the author's life, Olymp. 114, 3, and 
therefore three yeurs after the death o^ Alexander; but we have no 
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the Macedonian campaigns, either from Persia or from Babylon, 
-which was the seat of a widely extended foreign commercial 
intercourse? Owing to the utter ignorance that prevailed at 
this time of the preparation of alcohol* nothing but the skins 
'and bones of animals, and not the soft parts capable of dissec- 
tion, could be sent from remote parts of Asia to Greece. 
However probable it may be that .^jistotle received the most 
liberal aid from Philip and Alexander for the frirtherance of 
his studies in physical science, for procuring an immense 
number of zoological specimens both from Greece and the 
neighbouring seas, and for forming a collection of books, unique 
in tiiat age, and which passed successively into the hands, first 
of Theophrates, and afterwards of Neleus of Skepsis, we must, 
nevertheless, regard the accounts of '* the presents of eight 
hundred talents, and the maintenance of so many thousand 
collectors, overseers of fish-ponds, and bird-keepers," as mere 
exaggerations of a later period, or as traditions misunder* 
stood by Pliny, Athenseus, and ^lian.f 

direct evidence <m this subject. That which we poesess of the corres- 
pondence of Aristotle is undoubtedly not genuine (Stahr, th. L s. 194- 
206, th. ii. B. 169-234), and Schneider says very confidently {Hist de 
Animal,, t. i. p. xl), *' hoc enim tanquam certissimum sumere mihi lice- 
bit, scriptas comitum Alexandri notitias post mortem demum regis 
foisse vulgatas.'* 

* I have elsewhere shown, that although the decomposition of snl- 
phuretofmercuiy by distillation is described in Dioscorides {Mat, med,, 
V. 110, p. 667, Saracen.), the first description of the distilktion of a 
fluid (the distillation of fresh water from sea water,) is, however, to be 
found in the commentary of Alexander of Aphrodisias to Aristotle's 
work de MeteoroL; see myMcamen critique de Vhistoire de la OSogra- 
phie, t. iL pp. 308-316, and Joannis (Philoponi,) OrammaHciin libro de 
Oenerat. et Alexandri Aphrod,, in MeteoroL Comm* Venet., 1627, p. 
97, b. Alexander of Aphrodisias in Caria, the learned commentator 
of the Meteoroloffica of Aristotle, lived under Septimius Severus and 
Caracalla; and although he calls chemical apparatuses, xviicd opyava, 
yet a passage in Plutarch {de leide et Osir,, c. 83), proves thai 
the word Chemie, applied by the Greeks to the Egyptian art, is not 
derived from xb(o, Hoefer {Histoire de la Chimie, t. i pp. 91, 196, 
and 219, t. ii. p. 109). 

f Compare Sainte-Croix, Mcamen des HiHoriena d^ Alexandre, 1810, 

p. 207; and Ouvier, Histoire des Sciences natureUes, t. i. p. 137, with 

Schneider, <id Aristot. de Historid Animalium, t. i. pp. xHi-xlvi, and 

Stahr, Aristotelia, th. 1. s. 116-118. If, therefore, the tnansmission of 

"Itpecimens from Egypt and the interior of Aida seems tol>e highly im- 
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The Macedonian campaign, which opened so large and 
beautiM a portion of the eatth to the influence of one sole 
highly-gifted race, may, therefore, certainly be regarded, in 
the strictest sense of the word, as a scientific expedition; and, 
moreover, as the first in which a conqueror had surrounded 
bimself with men learned in all departments of science, as 
naturalists, geometricians, historians, philosophers, and artists ~ 
"The results that we owe to Aristotle are not, however, solely 
to be referred to his own personal labours, for he acted also 
through the intelligent men of his school who accompanied 
the expedition. Amongst these shone pre-eminently Callisthe- 
nes of Olynthus, the near kinsman of the Stagirite, who had 
already, before the campaign, composed a work on botanjr, 
and a treatise on the organs of vision. Owing to the rigid 
austerity of his morals, and the unchecked fiiveedom of his 
speech, he was regarded with hatred by Alexander himself, 
who had already fallen from his noble and elevated mode of 
thought, and by the flatterers of the prince. Callisthenes 
-undauntedly preferred liberty to life, and when in Bactria he 
was implicated, although guiltless, in the conspiracy of Heimo- 
laus and the pages, he became the unhappy occasion of Alex- 
ander's exasperation against his former instructor. Theo- 
nistes, the warm Mend and fellow disciple of Callisthenes, 
the generosity to undertake his defence after his fall. 
Of Aristotle we only know that he recommended prudence to 
his friend before his departure, for being, as it would appear, 

probable, yet the Iftteet writings of our great anatomist Johannes 
JlUller, show with what wonderful delicacy Aristotle dissected the 
fishes of the Greek seas. See the learned treatise of Johannes MUller^ 
on tiie adherence of the ovum to the uterus, in one of the two species 
of the genus Mustelus living in the Mediterranean, which in its foetid 
state possesses a placenta of the vitelline vesicle connected with the 
uterine placenta of the mother; and his researches oa the yaXeoc XcToc 
of Aristotle in the Abhandl, der Berliner AJcad, atia d. J. 1840, s. 
192-197. (Compare Aristot. JJirf. Anim., vi. 10, and de Gener, 
Anim. iiL 8.) The distinction and detailed analysis of the species of 
cuttle-fish, the description of the teeth of snails, and the organs of other 
gasteropodes, all testify to the delicate nicety of Aristotle's own anatomi- 
cal examinations. Compare ffiet, Anim,, iv. 1 and 4, with Lebert in 
Htiller'B Arekiv der Phynologie, 1846, s. 463 and 467. I, myself, in 
1797, called the attention of modem naturalists to tiie form of snaihr 
toeth; lee my VereiLche itber die gereizU Muekel und J^ervenfaser, b4 
is. 201. 

2m 
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familiar with a court-life, from his long sojourn with Philip of 
Macedon, he counselled him to " converse as little as possible 
with the king, and where necessity required that he should do 
so, always to coincide with the views of the sovereign."* 

Aided bv the co-operation of chosen men of the school of 
the Staginte, Callisthenes, who was already conversant with 
nature before he left Greece, gave a higher direction to the 
investigations of his companions in the extended sphere of 
observation now first opened to them. The richness (» vegeta- 
tion, and the diversity of animal forms, the configuration of the 
soil, and the periodical rising of great rivers, no Wger sufficed 
to engage exclusive attention, for the time was come when 
man and €be different races of mankind, in their manifold 
gradations of colour and of civilisation, could not fiiil to be 
regarded, according to Aristotle's own expression,! *'as the 
central point and the object of all creation ; and as the beings in 
whom the divine nature of thought was first made manifest." 
From the little that remains to us of the narratives of Oneai- 
critus, who was so much censured in antiquity, we find that 
the Macedonians were astonished on penetrating far to the 
east to meet with no African, curly-haired negroes, although 
they found the Indian races spoken of by Herodotus as " d»ik^ 
coloured, and resembling Ethiopians," J The influence of the 
atmosphere on colour, and the diflferent effect produced by dry 
and moist winds, were carefully noticed. In the early 
Homeric ages, and even long after that period, the depend- 
ence of the temperature of the air on latitude was wholly 
unknown, and the relations of east and west then oonstitutea 
the whole thermie meteorology of the Greeks. The countries 
lying to the east were regarded as near the sun— ^sim Icmdi, 
and the inhabitants ajs " coloured by the near sun-god in his 
QQurse with a sooty lustre,§ and their hair dried and crisped 
with the heat of his rays." 

* Vaier. Maadm., vii. 2; "ui earn Begft aut xariatoe a«i qoam 
jacuudissimc loqueretur." 

t Aristot; Folit., I 8, and £0^ ad JSudmmm, vii. 14. 

X Strabo, lib. xy. pp. 690 and 695. Herod., iii. 101. 

§ Thus sftys Theodectes of Pbaselifl^ see p. S62. — Northem tiacts of 
And were considered to lie more towards the West, and southern QounUies 
to IJxe Bast. Consult Yolcker, Uiber MamerMi€ Otoffn^phie %tind 
Weltkunde, s. 48 und 87. 1%e indefinite meaning of the word Indiei^ 
even at that age, as connected with ideas of position, of the complei:loR o^ 
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Alexander's campaigBs first gaye occasion to a comparison, 
on a grand scak, between the African races which predomi- 
nated so much in Egypt with the Arian races beyond Ihe 
Tigris and the ancient Indian Aborigines, who were rerj 
dark-coloured, but not wooUy-haired. The dassificatioii of 
mankind into Tarieties, and their distribution over the siir&ce 
of the earth, which is to be regarded rather as a eonseqnenoe 
of historical events than as th^ result of protracted climatic 
relations, (when the types have been once firmly fixed,) togedier 
with the apparent contradiction between ediour and pliuxa of 
dbode, were subjects that could not &il to produce the most 
fivid impression on the mind of thoughtful oheervers. We 
still fibui, in the interior of the great In^an continent, an cxteo- 
sive territory^ which is inhabited by a populatian of daik» 
afanost Uaek Aborigines, totally diflferent feook the lighter* 
ooloored Arian races, who immigrated at a subsequent period. 
Amongst these we may reckon as bdonging to the Yindhya 
races, the Gonda, the Bhilla in the forest districts cf Malaga 
and Ouzerat, and the Kola of Orissa. The acute observer 
Lassen regards it as probable, that at the time of HerodotuSy 
the black Asiatic raoes^ '^-tiw Ethiopians of the sun-risiBg," 
which resembled the Lybiaas in the colour of their dda but 
not in the character of their hair, were diffused much further 
towards Ihe north-west than at present.^ In like manner, in 
tiie ancient Egyptian empire, the actual wooHy-haired negro 
races, which were so frequently conquered by other nations, 
moved their settlements fkr to the north of Nubia.f 

the hihahitantSy and of pgeqom i products, eontrilmted to tho ezteanMi 
of these meteoitrfogioal hjipetbeses; for Westom AaiiA, the connkrifls 
between Ceylon and the mquili of the Inihus, Troglodytie fltidopia^ and 
tiio Afincaa mynh and ehttMBOs lands south of Gape Aiom% were afl 
termed ladia. (EumhotA^ MxcmmiL crit, i. iL f. 96^^ 

* Laaen, Ind, AUerthumakimde, bd. i & Md, d72-a70^ 879^ vnd 
38»; Bitter, Aaien, bcL iv. 1, a. 440. 

t The geographical diatribntion of ■aakiod can no move be datei- 
mined in entire eoninientB by dagiees of latitiide, than that of plants 
and ww^wialn, ^Fhe aodMs adfanced by Ptolemy {Geogr., lih L .eap. 
9), that north of the paiaOd: of Agia^ba, thM« aro no elephanl% 
rbiaoeerMoa, or negroes, fe entirely aaaObimdod {Examem critique, 1 i 
PL 8^. The doctrine of the uiversal teAnenco of the soil and dimte 
•a the inteUoefcnal capocitieB aiad on the ciyiliaatiaa of maiJun^ mm 
peculiar to the Alfrrandmn aahool of Amatomtm Sakka^ and moBa mf' 
cially to Longinua. See Proclos, CommmA •» Tim,, p. SO. 
2m2 
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The enlargement of the sphere of ideas, which arose from the 
contemplation of nmnerous hitherto miobserved physical pheno- 
mena, and from a contact with different races, and an acquaint- 
ance with their contrasted forms of government, was not, unfor- 
tunately, accompanied hythe fruits of ethnological comparative 
philology, as £ur as the latter is of a philosophical nature 
dependmg on the frmdamental relations of thought, or is 
simply historical.* This species of inquiry was wholly tm- 
known to classical antiquity. But, on tiie other hand, Alex- 
ander's expedition added to the science of the Greeks those 
materials yielded hy the long accumulated knowledge of more 
ancientiy civilised nations. I would here especiaUy refer to 
the hct that, with an increased knowledge of the earth and 
its productions, the Greeks likewise obtained from Babylon a 
considerable accession to their knowledge of the heavens, as 
we find from recent and carefully conducted investigations. 
The conquest of Cyrus the Great had certainly greatly dimi- 
nished the glory of the astronomical college of the priests in 
the Oriental capital. The terraced pyramid of Belus (at once 
a temple, a grave, and an observatory, from which the hours 
of the night were proclaimed) had been given over to de- 
struction by Xerxes, and was in ruins at the time of the 
Macedonian campaign. But from the very fact of the disso- 
lution of the close hierarchical caste, and owing to the forma- 
tion of many schoob of astronomy,f CaUisthenes was enabled 

* See Georg. Curtius, Die 8prudi,vergleichung in ihrem VerhaUniss 
zur damchen Philoloffie, 1845, 8. 5-7, and his Bildung der Tern- 
pora und Modi, 1846, s. 8-9. (Compaxe also Pott's Article, Indo- 
germanischer Sprachstamm, in tiie AUgem. JSncyhhpddie of Ersch 
and Gruber, sect. iL th. zviii s. 1-112.) Investigations on lan^ 
^goage in general, in as &r as they touch upon the fuudsumental relations 
of thought, are, however, to be found in Aristotle, where he develops 
ih/d connection of categories with grammatical relations. See the lumi- 
nous statement of IMs comparison in Adolf Trendelenbuig's ffistor, 
Beitr&ge zur Philoeophie, 1846, th. i. s. 23-82. 

f The schools of the Orchenes and Borsipenes (Strabo, lib. zvi. p. 
789). In tbia passage four Chaldean mathematicians are indicated by 
same, in conjunction with the Chaldean astronomeis. This circum- 
stance is so much the more important in a historical point of view, 
because Ptolemy always mentions the observers of the heavenly bodies, 
under the collective name of XaXddioi, as if the obaeirationsat Babylon 
were only made collectively in c<^egiate bodies (Ideler, ffandbuck der 
Chronohgie, bd. 1 1825, s. 198). 
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^and as Simplicius maintains, in accordance with the advice of 
Aristotle) to send to Greece observations of the stars for a 
very long period (Porphyrins says for 1903 years) before 
Alexander's entrance into Babylon, 01. 112, 2. The earliest 
Chaldean observations mentioned by Almagest (probably the 
oldest which Ptolemy found available for his object), only go 
back 721 years before our era, that is to say, to the fi^t 
Messenian war. It is certain " that the Chaldeans knew the 
mean motions of the moon with an exactness which induced 
the Greek astronomers to employ their calculations for the foun- 
dation of a lunar theory."* The planetary observations to which 
they were led by their ancient love of astrology, appear also to 
have been used for the true construction of astronomical tables. 
The present is not the place to decide how much of the 
Pjrthagorean views regarding the true structure of the heavens, 
the course of the planets, and of the comets which, according 
to ApoUonius Myndius return in long regulated orbits,! may 
be due to the Chaldeans. Strabo calls the mathematician, 
Seleucus, a Babylonian, and distinguished him in this manner^ 
from the ErythrsBan, who measured the tides of the sea. It 
is sufficient to remark that the Greek zodiac was most probably 
taken from " the Dodecatemoria of the Chaldeans, and that, 
according to Letronne's important investigations,§ it does not 

* Ideler, op, cU., bd. i. b. 202, 206, und 218. When a doubt la 
advanced regarding the astronomical observations said to have been 
sent by Callistheiies from Babylon to Greece, on the ground that there 
is no trace of these observations of a Chaldean priestly caste to be found 
in the writings of Aristotle (Delambre, JJis^. de VAf0aronomie ancienne,t, 
1 p. 308), it is forgotten that Aristotle, in speaking (De CobIo, lib. ii. cap. 
12) of an occultation of Marshy the Moon, observed by himself, expressly 
adds, that '' similar observations had been made foi many years on tho 
other planets by the Egyptians and the Babylonians, many of which 
have come to our knowledge." On the probable use of astronomical 
tables by the Chaldeans, see Chasles, in the Comptea rendua de VAca- 
dSmie dea Sciences, t. xxiii. 1846, pp. 852-854. 

+ Seneca, Nat. Quceet., vii. 17. 

t Compare Strabo, lib. xvi. p. 739, with lib. iii. p. 174. 

§ These investigations were made in the year 1824 (see Guigniaut^ 
Hdiffiona de VAntiguiU, ouvrctge traduit de VAUemand de F. Creuzer, 
t. i. pt. 2, p. 928). See a more recent notice by Letronne, in the Journal dea 
Savana, 1839, pp. 338 and 492 ; as well as the Analyae critique dea Repr^- 
aentationa zodiacdleaenEgypte, 1846, pp. 15 and 34. (Compare with Aese 
Ideler, Ueberden Uraprungdea Tkierkreiaea, in the Abhandlungen der 
Akademie der Wiaaenachcjfien zu Berlin aui^eufi Jahr. 1838, s. 21.) 
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go further back than to the beginning of the sixth oentmy . 
before oiir era." 

The direct result of the contact of the Hellenic races with 
nations of Indian origin at the time of the Macedonian es^- 
dition is wrapped in obscurity. In a scientific point of view 
the gain was probably inconsiderable, since Alexander did not 
advance beyond the Hyphasis, in the land of the five riven 
(the Pantschanada), after he had traversed the kingdom of 
PonuB between the Hydaspes (Jelum), skirted by cedars* and 
the Acesines (Tschinab) ; he reached the point of junction, 
however, between the Hyphasis and the Satadru, the Hesi- 
drus of Pliny. Discontent amongst his troops, and the appre- 
hension of a general revolt in the Persian and Syrian provinces, 
forced the hero to the great catastrophe of his return, not- 
withstanding his wish to advance to the Qanges. The coun- 
tries traversed by the Macedonians were occupied by races 
who were but imperfectly civilised. In the territories inter^ 
Tening between the Satadru and the Yamuna (the district of 
the Indus and Granges), an insignificant river, the sacred Saras- 
Tati, constitutes an ancient classical boundary between the '' pure, 
worthy, pious" worshippers of Brahma in the east, and the ^' im- 
pure kingless'* tribes in the west, which are not di^ided into 
castes.f Alexander did not, therefore, reach the true seat of 

* The magnifieent groves of Cedms deodvaza^ which toe most fre- 
<IQ«iitly met with at an elevation of from 8,000 to nearlj 12,000 feet 
on the Upper Hydaspes (Behut), which flows through the Pilgrim's 
lake in the Alpine valley of Eashmeer, sapplied the materials for the 
fleet of Nearchns (Bumes* Travels, vol. L p. 60). The trunk of this 
oedar is often forty feet in circumference, according to the obaervatiaii 
of Dr. Hofimeister, the companion of Prince Waldemar of Prussia^ 
who was unhappily too early lost to science by his death on the battle 
field. 

I* Lassen, in his Pentapatamia indica, pp. 25, 29, 57-62, atnd 77; 
and also in his IndUche AlterthumskiMde, bd. i & 91. Between the 
Sarasvati in the north-west of Delhi, and the rocky Drischadvsati, there 
lies, according to Menu's code of laws, Brahmavarta, a priest^ district 
of Btahma, established by the gods themselves; on the other hand, in 
the wider sense of the word, ALiyavarta, the land of the worthy {Ariana)» 
designates in the ancient Indian geography the whole oountxy east of 
the Indus, between the Himalaya and the Yindhya chain, to the south 
of which the ancient non-Arian aboriginal population began. Madhya- 
Besa, the middle land referred to- in the text, see p. 15, was only a 
portion of Aryavarta. Compare mjr Asie centrcUe, t, L p. 204, and 
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higher Indian civilisation. Seleucus Nicator, the founder of 
the great empire of Ihe Seleucidse, penetrated from Babylon 
towards the Qanees, and established political relations with 
the powerful Sandrocottus (Tschandraguptas), by means of the 
repeated missions of Megasthenes to Pataliputra.* 

In this manner a more animated and lasting contact was 
established with the most civilised portions of Madhya-Desa 
(the middle land). There were, indeed, learned Brahmins 
Hving as anchorites in the Pendschab (Fentapotamia), but we 
do not know whether those Brahmins and Qymnosophists 
were acquainted with the admirable Indian system of num- 
bers, in which the value of a few signs is derived merely from 
position, or whether, as we may however conjecture, the 
value of position was already at that time known in the 
most civiliised portions of India. What a revolution would 
have been effected in the more rapid development and the 
easier application of mathematical knowledge, if the Brahmin 
l^hines, who accompanied Alexander, and who was known in 
tiie army by tibe name of Calanos,-— or at a later period in the 
time of Augustus, the Brahmin Bargosa, — before they volun- 
tarily ascended the scaffold at Susa and Athens, could have 
imparted to the Greeks a knowledge of the Indian system of 
numbers, in such a mamier as to admit of its being brought 
mto general use! The ingenious and comprehensive investi- 
gations of Chasles have certainly shown that the method of 
the Abacus or Algorismus of Pythagoras, as we find it explained 
i& the geometry of Boethius, was nearly identical with the 
Indian numerickl system based upon the value of position, but 
liiis method, which long continued devoid of practical utility 
among the Greeks and Komans, first obtained general appli- 
cation in the middle ages, and especially when the zero had 
been substituted for a vacant space. The most beneficent 
duseoverics have often required centuries before they were 
lecognised and fuUy developed. 

TawwTi, Ind, AUaikumtk., bd. L & 5, 10, and 9$. The ancient Indian 
free Btataa^ the territories of the " kingleas" (condemned by orthodox 
eastern poets), were situated between the Hydraotes and the Hyphasis 
(the present Kavi and Bea£). 
* Megasthenes, Indica, ed. Schwanbeck, 1846, p. 17. 
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MTENSIOK OP THE CONTEMPLATIOK OF THE UNIVEESB 
UNDEB THE PTOLEMIES. — MUSEUM A.T SEBAPEUM.— - 
PECULIJLB CHABACTEB OP THE DIBEGTIOK OF SCIEKCK 
AT THIS PEEIOD. — ENCYCLOP-KDIC LEABBTINO. — GENE- 
BALISATION OP THE VIEWS OF NATUBE BESPECTINO 
THE EABTH AND THE BEGIONS OF SPACE. 

Afteb the dissolution of the Macedonian empire, which in- 
cluded territories in three continents, those germs were vari- 
ously developed, which the uniting and combining system of 
government of the great conqueror had cast abroad in a 
miitfiil soil. The more the national exdusiveness of the Hel- 
lenic mode of thought vanished, and the more its creative 
force of inspiration lost in depth and intensity, the greater 
was the increase in the knowledge acquired of the connection of 
phenomena by a more animated and extensive intercourse with 
other nations, as well as by a rational mode of generalising 
views of nature. In the Syrian kingdom, under the Attalidse of 
Pergamus, and imder the SeleucidsB and the Ptolemies, learn- 
ing was xmiversally £eivoured by distinguished rulers. Grecian- 
Egypt enjoyed the advantage of political unity, as well as that 
of a geographical position, by which the traffic of the Indiaa 
ocean was brought within a few miles of the Mediterranean 
by the influx of the Arabian Gulf from the Straits of Bab-el- 
Mandeb to Suez and Akaba (running in the line of intersectioii 
that inclines from south-south-east to north-north-west).* 

The kingdom of the SeleucidsB did not enjoy the same 
advantage of maritime trade as that afforded by tiie form and 
configuration of the territories of the Lagides (the Ptolemies), 
and its stability was endangered by the dissensions fomented by 
the various nations occupying &e different satrapies. The 
traffic carried on in the Seleucidean kingdom was besides 
more an inland one, limited to the course of rivers or to the 
caravan routes, which defied all the natural obstacles presented 
by snow-capped mountain chains, elevated plateaux, and 
extensive deserts. The great inland caravan trade, whose 
most valuable articles of barter were silk, passed from the 
interior of Asia, from the elevated plains of the Seres, north 

• See p. 485. 
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of Uttara Kuru by the stony tower* (probably a fortified 
caravaasery), south of the sources of the Jaxartes through the 
yalley of the Oxus to the Caspian and Black Seas. On the 
other hand, the principal traffic of the Ptolemaic empire was, 
in the strictest sense of the word, a sea trade, notwithstanding 
the animation of the navigation on the Nile, and the commu- 
nication between the banks of the river, and the artificially 
constructed roads along the shores of the Bed Sea. According 
to the grand views of Alexander, the newly founded Egyptian 
city of Alexandria and the ancient Babylon were to have con- 
stituted the respective eastern and western capitals of the 
Macedonian empire; Babylon never, at any subsequent period, 
realised these hopes, and the prosperity of Seleucia, which 
was built by Seleucus Nicator on the Lower Tigris, and had 
been connected by canals with the Euphrates,! contributed to 
its entire downfall. 

Three great ruleris, the three first Ptolemies, whose reigns 
occupied a whole century, gave occasion, by their love of 
science, their brilliant institutions, for the promotion of mental 
culture, and their unremitting endeavours for the extension of 
maritime trade, to an increase of knowledge regarding distant 
nations and external nature hitherto unattained by any people. 
This treasure of genuine, scientific cultivation passed from the 
Greek settlers in Egypt to the Romans. Under Ptolemasus Phi- 
ladelphus, scarcely half a century after the death of Alexander, 
and even before tifie first Punic war had shaken the aristocratic 
republic of the Carthaginians, Alexandria was the greatest 
commercial port in the world, forming the nearest and most 
commodious route from the basin of the Mediterranean to the 
south-eastern parts of Africa, Arabia, and India. The Ptolemies 
availed themselves with unprecedented success of the advan- 
tages held out to them by a route which nature had marked, as 
it were, for a means of universal intercourse with the rest of the 
world by the direction of the Arabian Gfulf, J and whose import- 
ance cannot even now be duly appreciated until the savage vio- 
lence of eastern nations, and the mjurious jealousies of western 
powers, shall simultaneously diminish. Even after it had become 

♦ Compare my geographical researches, in Asie centraU, i, i. pp. 145 
and 151-167; t. ii. p. 179. 
+ Plin., vL 26 (?). 
X See Droysen, Qeach, dea JidUnistiachen Staatensystema, s. 749. 
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a Roman proTinoe, Egypt oontiiuied to be the seat of imiueiiBe 
wealth, for the increased luxury of Rome, under the Crasaxs, 
reached to the territory of the Nile, and turned to the imiTersal 
commerce of Alexandria for the chief means of its satisfaction. 

The important extension of the sphere of knowledge regard- 
ing external nature and different countries under the Ftcd^nies 
was mainly owing to the caravan trade in the interior of 
A6rica by Gyrene and the Oases; to the conquest in Ethiopia 
and Arabia FeUx imder Ptolemy Evergetes; to the maritime 
trade with the whole of the western peninsula of India, from 
the Ghilf of Barygaza (Guaerat and Cambay), along the shores 
of Canara and Malabar (Malayayara, a territory of Malaya), to 
the Brahminical sanctuaries of the promontory of Ck>moriiL 
(Eumari),* and to the large island of Ceylon (Loaka in the 
Ramayana, and known to .the ootemporaxies of Alexander as 
Taprobane, a corruption of the native name).f Nearchus had 
already materially contributed to the advance of nautical 
knowledge by his laborious five months' voyage along the 
coasts of Qedrosia and Caramania (between Pattala, at tihe 
mouths of the Indus, and the Euphrates). 

Alexander's companions were not ignorant of the existence 
of the monsoons, by which navigation was so greatly feivoured 
between the eastern coasts of AMca and the northern and 
western parts of India. After having spent ten months in 
navigating the Indus, between Nicaea on the Hydaspes and 
Pattala, with a view of opening the river to a universal trafi^ 
Nearchus hastened, at the begmning of October (01., 113, S), 
to sail from Stura, at the mouth of the Indus, since he knew 
that his passage would be favoured by the north-east and 
east monsoons to the Persian Gulf along the coasts running in 
the same parallel of latitude. The knowledge of this remark- 
able local law of the direction of the winds subsequently 
emboldened navigators to attempt to sail from Ocelis, on the 

* See Laaien, Indische AUerthwmahunde, bd. i. s. 107, 153-158. 

t A corraptio& of Tdmbapanni. This PaU form soimds in Sanflerit 
Tdmrapami. The Qreek form Taprobane, fpYes half the Sanscrit {Tdm- 
bra, Tdbro), and half the Pali. (Lassen, op. cU., s. 201; compare Laa- 
aen. Diss, de Taprobane imuia, p. 19.) The Laocadiyes {laJeke for 
lakscha, and dive for dwipa, one hundred thousand islands), as well as 
the Maldives (MaULyadiba, islands of Malabar), were known to Alexan- 
drian marinerk 
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StraitB of Bab-el-Mandeb, acrogs the open sea to Muzeris 
(south of Mangolar), the great Malabar emporium of trade, to 
ivliich products from the eastern shores of the Indian penin- 
sula, and even gold from the distant Chryse (Borneo?), were 
brou^t by inhmd trade. The honour of having first applied 
1^ new system of Indian nayigation is asonb^ to an other- 
wise imknown seaman named Hippalus, but considerable 
doubt is attached to the age in which he Ibred.* 

The history of the contemplation of the uniTcrse embraces 
the enumeration of all the means which have brought nations 
into closer contact with one another, rendered larger portions 
of file earth more accessible, and tiius extended the sphere of 
human knowledge. One of the most important of these 
means was the opening of a road of communication from the 
Bed Sea to the Mediterranean, by means of the Nile. At the 
point where the scarcely connected ocmtinents present a line 
of bay-Uke indentations, the excavation of a canal was b^;un, 
if not by Sesoetris (Barneses Miamoun), to whom Aristotle and 
Strabo ascribe ^e undertaking, at any ratel^Neku, although 
the work was relinquished in consequence of the threatening 
oiacular denunciations directed against it by the priests. 
Herodotus saw and described a canal completed by Darius Hys- 
taspes, one of the AchBemenidsB, which entered the Nile some- 
wlifit above Bnbastus. This canal, after having fallen into decay, 
was restored by Ptolemy Philadelphus in so perfect a manner 
tiiat, although (notwithstanding the skilful arrangement of 
sluices^, it was not navigable at all seasons of the year, it 
nevertneless contributed to facilitate Ethiopian, Arabian, and 
Indian commerce, at the time of the Boman dominion under 
Marcus Aurelius, or even as late as Septimus Severus, and, 
therefore, a century and a half after its construction. A 
similar object of furthering international communication 
through the Bed Sea led to a zealous prosecution of the works 
necessary for forming a harbour in Myos Hormos and Berenice, 

* Hlpfnlns is not generally supposed to have lived earlier than the 
time of ChradliiB; but this view is improbable, even though under the first 
IiBgideSy a great portion of the Indian products were only procured in 
Arabian markets. The south-west monsoon was, moreover, itself, called 
CQippalus, and a portion of the Eiythrean or Indian Ocean, was known 
as iite Sea of Hippalns. Letronne, in the Journal dea Savons, 1818« 
p. 405; Beinand, BelaUan dea Voyages dam VInde, t. L p. xxz. 
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which was connected with Coptos by means of an admirably 
made artificial road.^ 

All these various mercantile and scientific enterprises of the 
Lagides were based on an irrepressible striving to acquire 
new territories and penetrate to distant regions, on an idea of 
connection and unity, and on a desire to open a wider field of 
action, by their commercial and political relations. This 
direction of the Hellenic mind so fruitful in results, and 
which had been long preparing in silence, was manifested, 
under its noblest type, in the efforts made by Alexander inJiis 
campaign to fuse together the eastern and western worlds. 
Its extension under l£e Lagides characterises the epoch which 
I would here pourtray, and must be r^arded as an important 
advance towards the attainment of a knowledge of the imiverse 
in its character of unity. 

As &r as abundance and variety in the objects presented to 
the contemplation are conducive to an increased amoimt of 
knowledge, we might certainly regard the intercourse existing 
between Egypt and distant countries; the scientific exploring 
expeditions into Ethiopia at the expense of the government ;t 
distant ostrich:|: and elephant hunts; and the establishment of 

* See the researehes of Letronnc, on the construction of the canal 
between the Nile and the Bed Sea, from the time of Neku to the Caliph 
Omar, or during an interval of more than 1300 years, in the Sevue des 
deux Mondes, t. zzyii. 1841, pp. 215-235. Compare also Letronne, de 
la Civilisation iffyptienne depuis Psammitichua jusgtCd la conguite 
d^Alexandre, 1846, pp. 16-19. 

f Meteorological speculations on the remote causes of the swelling of 
the Nile gave occasion to some of these journeys; since, as Strabo 
expresses it (lib. xvii. pp. 789 and 790), '' Philadelphus was constantly 
seeking new diversions and new objects of interest from a desire for 
knowledge and from bodily weakness." 

t Two hunting inscriptions, " one of which principally records the 
elephant hunts of Ptolemy Philadelphus," were discovered and copied 
from the colossi of Abusimbel (Ibsambul) by Lepsius during his Egyptian 
journey (compare, on this subject, Strabo, lib. xvi. pp. 769 and 770 ; ^lian, 
J)e Nat, Anim,, iii. 34, and xvii. 3; Athenseus, v. p. 196). Although In- 
dian ivory was an article of export from Barygaza, according to the Pen- 
plus mavif Erytkrad, yet, from the statement of Cosmas, ivory would also 
appear to have been exported from Ethiopia to the western peninsula. of 
India. Elephants have withdrawn more to the south in Eastern Africa, 
also since ancient times. According to the testimony of *Polybius (y. 
84), when African and Indian elephants were opposed to each other on 
fields of battle, the sight, smell, and cries of the larger and stronger 
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menageries of wild and rare animals in the " king's houses of 
Bruchium,'' as means of incitement towards the study of natural 
history,* and as amply su£Glcient to fiimish empirical science 
with tiie materials requisite for its further development'; but 
the peculiar character of the Ptolemaic period, as well as of 
the whole Alexandrian school which retained the same indi- 
viduality of type until the third and fourth centuries, mani- 
fested itself in a different direction, inclining less to an imme- 
diate observation of particulars than to a laborious accumulation 
of the results of that which had already been noted by others, 
and to a careful classification, comparison, and mental elabo- 
ration of these results. During a period of many centuries, 
and \mtil the powerful mind of 'Aristotle was revealed, the 
phenomena of nature, not regarded as objects of acute 
observation, were subjected to the sole control of ideal inter- 
pretation, and to the arbitrary sway of vague presentiments 
and vacillating h3rpotheses, but from the time of the Stagirite 
a higher appreciation for empirical science was manifested. 
The &cts already known were now first critically examined. 
As natural phHosophy, by pursuing the certain path of 
induction, gradually approached nearer to the scrutinising cha- 
racter of empirism, it became less bold in its speculationBy 
and less fimciM in its images. A laborious tendency to accu- 
mulate materials enforced Sie necessity for a certain amount of 
polymathic learning; and although the works of different dis- 
tinguished thinkers occasionally exhilnted precious fruits, these 
were unfortunately too often accom;)tini€d, in the decline of 
creative conception amongst the Greeks, by a mere barren 
erudition devoid of animation. The absence of a careful 
attention to the form as well as to animation and grace of 
diction, has likewise contributed to expose Alexandrinian learn- 
ing to the severe animadversions of posterity. 

The present section would be incomplete if it were to omit 
a notice of the accession yielded to general knowledge by the 

Indian elephante, drove the African ones to flight. The latter were 
probably never employed as war elephante in such large numbers as 
in Asiatic ezpediUona, where Eandragapta had assembled 9000, the 
powerful King of the Prasii 6000, and Akbar an equally large num« 
ber. (Laasen, Ind, AUerthumskunde, bd. i. s. 305>307.) 

* Athen., xiv. p. 654; compare ^uihej, Das (d&BandrinUehe JHu- 
mwn, ein« Preismrif^ s. 55 and 171« 
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epoch of the Ptolemies, both bj the combined action of ezteaal 
relations, the foundation and proper endowment of eeyeal 
large institutions (the Alexandrian Museum and two libraries at 
Bruchium and Bhakotis),* and by the ooU^iate aaaociatiQii of 
BO many learned men actuated by practical yiewv. This en^« 
dopeedic species of knowledge &ciHtated the comparison of 
observations and the generalisation of natural Yiew8.f The 
great scientific institution which owes ita origin to the first ol 
the Ptolemies long enjoyed, amongst other advaatages, that 
of being able to give a firee scope to the dii^rently dii«cted 
pursuits of ita members^ and thus, although founded in a foieigm 
country, and surrounded by nations of different races, it eoold 
still preserve the charactaistics of the Qxe^ acufeoyesa ot 
mind and a Greek mode of thought. 

A few examples must sufike, m accordance with the spirit 
and form of the ^esent work, to show how experime»ta uaA 
observations, under the protecting influence of the Ptolemies, 
acquired their appropriate reeogniticm as the true sources of 
knowledge regaidlng c^estial and terresfanal phffl««fie?Mi, aaid 
how, in the ^exanurian pmod, a felicitous generahsation of 
views manifested itself conjointly with a laboridMi aeeumuhu 
tion of knowledge. Although the different Greek sehoois- od 
philoso{^,when transplanted to Lower Egypt,, g&veoeeasion^ 
by their Oriental degeneratien to many mythkak hy^these* 
regarding nature aiid natural pheneeaena, mttdbemaidcs stitt 
constituted the firmest foiiBdation of the I^btomk doctrines 



* The Hlwary in the Bmchinm, wMdi was destroyed in the bumins 
of the fleet under Jwliiia Csesar, wm tike aaore aadesl The Hbruy at 
BhaJLotis formed a part of the " SempeiUB," i^ere it was coimeeted m0k 
the miiBeiua. By the Uberality of Aateniniis, the ooUeefeioii of books at 
Fergamus, was joined to the libcary of Rhatotia 

+ Vacherot, Histoire critique de VEeoU cTAkaandrie, 1B4&, t. i pp^ 
▼. and 103. The instlhxte of Alezandiia, like all acadeaxieal corpon^ 
tioDS, together with the good arising from the concarrence of many 
labourers, and from the acquisition of material aids^ exercised also some 
narrowing aad restraining influence, as we find from numenms fibele 
furnished by antiquity. Adrian appointed his tntov, Testinus, High 
Priest of Alexandria (a 8ort> of minifiter ptesidiBg oror the raanagemenk 
of public worship), and at the same time Head cff the Museum (or Pre>^ 
ndent of the Academy). (Leixomtt, Rechtrthes p&uir aervir d rJfU- 
ioire de VEgypU pmdimt kk daminaiHon ifea €frec9 $$ des Romaiiu, 
1823, p. 261.) 
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inoueaied in the AlexaBdrian Museum;* luid this science 
compreliended in the advanced stages of its deyelopment pure 
mathematics, mechanics, and astronomy. In Plato's high 
appreciation of mathematical development of thought, as well 
as in Aristotle's morphological views which embraced all 
oi^^anisms, we discover the germs of the subsequent advances 
of physical science. They became the guidizi^ stars which led 
the human mind through the bewildering &naticism of the 
dark ages, and prevent^ the utter destruction of a sound dsA 
scientific mianifestation of mental vigour. 

The mathematician and astronomer, Eratosthenes of Cyrene^ 
the most celebrated of the Alexandrian librarians, employed 
the materials at his command to compose a system of umversal 
ge<^raphy. He freed geography from mythical legends, and, 
although himself occupied with chronology and histoory, 
separated geographical descriptions from tbit admixture of 
historical elements with which it had previously been not un*- 
gracefully embodied. The absence of these elements was, 
however, satis&etorily compensated for by the introducttoa of 
mathematical considerations on the articulation and expansi<m 
of continents ; by geo^ostic conjectures regarding the connec- 
tion of mountain chams, the action of clouds, and the former 
submersion of lands, which stiU bear all the traces of having 
constituted a dried portion of the sea*s bottom. Favouralde 
to the oceanic shiice^theory of Strabo of Lampsacus, the Alex- 
andrian librarian was led, by the belief of the former swelling 
of the Euxine, the penetration of the Dardanelles, and the 
ecoksequent opening of the Pillars of Hercules, to an important 
investigation of the problem of the equal level of the whole 
^^€xi0mal $00 \ surroundii^ all continents." An additioiml 
proof of this philosopher's power of generalkdng views is 
aiffi^rded by his assertions that the whole continent of Asia is 
traversed by a continually connected mountain chain, running 

* TtieB, Gea^ic^ der PhUoaophxe, bd. ii 8. 5; and tti« same 
avtkor^s Lekrlmd^ der NaturUhre, th. i 8. 42. Compare ako the oon- 
idderaticHift im. the inflaenoe whi<^ Plato exereised en the fbondatioii of the 
ezperimentel Seieaces by the application of mathematics, in Kwnduv 
€h9diiekU der ffrieehiseh^lfmiachen PkUoeophie, th. ii. abth. 1. a. 276. 

t On the physioa] and geognostical opinions ef EiatoBtheBflfi» eoe 
SinH lib. 1 19. 49-5^ Ub. a. p. 108. 
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from west to east in the parallel of Rhodes (in the diaphragm 
of Dicajarchus) * 

An animated desire to arrive at a generalisation of views,— 
the consequence of the intellectual movement of the age,— 
gave rise to the first Greek measurement of degrees between 
Syene and Alexandria, and this experiment may be regarded 
as an attempt on the part of Eratosthenes to arrive at an approx- 
imative determination of the circumference of the earth. In 
this case, it is not the result at which he arrived from the 
imperfect premises afforded by the Bematists which excites 
our interest, but rather the attempt to rise from the narrow 
limits of one circumscribed land to a knowledge of the mag- 
nitude of the whole earth. 

A similar tendency towards generalisation may be traced in 
the splendid progress made in the scientific knowledge of the 
Leavens in the epoch of the Ptolemies. I allude here to the 
determination of the places of the fixed stars by the earliest 
Alexandrian astronomers, Arystillus and Timochares ; to Aris- 
tarchus of Samos, the cotemporary of Cleanthes, who, con- 
versant with ancient Pythagorean views, ventured upon an 
investigation of the cons^ction of the universe, and who was 
the first to recognise the immeasurable distance of the region 
of fixed stars from our small planetary system; nay, he even 
conjectured the twofold motion of the eaiih round its axis and 
round the sun; to Seleucus of Erythrsea (or of Babylon),t who 

* Strabo, lib. zi. p. 519; Agathem, in Hudson, Cfeogr, grcec min., 
vol. ii p. 4. On the accuracy of the grand orographic views of 
EratoBthenea* see my Asie centrale, t. i. pp. lOi-160, 198, 208-227, 
418-415; t. ii. pp. 867 and 414-435; and Excm^n critique de VHist, de 
la Ofogr., t. i. pp. 152-154. I have purposely called the measurement 
of a degree made by Eratosthenes, as the first Hellenic one, since a very 
ancient Chaldean determination of the magnitude of a degree in camels' 
paces is not improbable. See Chasles, Jiecherckes sur VAatronomie 
indienne et chaldienfie, in the CompUs rendua de VAcad. des Sciences, 
t. zziii. 1846, p. 851. 

t The latter appellation appears to me the more correct, since Strabo, 
lib. XYL p. 739, quotes, " Seleucus of Seleucia, among several very 
honourable men, as a Chaldean, skilled in the study of the heavenly 
bodies." Seleucia, on the Tigris, a flourishing commercial city, is 
probably the one meant It is indeed singular, that Strabo also speaks of 
ft Seleucus an exact obsenrer of the tides, and terms him, too, 
ft Babylonian (lib. L p. 6), and suheequently (lib. iii. p. 174), perhaps 
from csrelesineBB^ an Eiythnnn. (Compare Stobeeiu^ JSa. phye,, p. 440.) 
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a century subsequent to this period, endeavoured to esta- 
blish the hypothesis of the Samian philosopher, which, re- 
sembling the views of Copernicus, met with but little atten- 
tion during that age; and lastly, to Hipparchus, the founder 
of scientific astronomy, and the greatest astronomical observer 
of antiquity. Hipparchus was the actual originator of astro- 
nomical tables amongst the Greeks,* and was also the dis- 
coverer of the precession of the equinoxes. On comparing his 
own observations of fixed stars (made at Rhodes and not at 
Alexandria), with those made by Timochares and Aristyllus 
he was led, probably, without the apparition of a new star,f 
to this great discovery, to which indeed the earlier Egyptians 
mieht have attained by a long continued observation of the 
heliacal rising of Sirius.^ 

A peculiar characteristic of the labours of Hipparchus is 
the use he made of his observations of celestial phenomena 
for the determination of geographical position. Such a con- 
nection between the study of Uie earth and of the celestial 
regions, mutually reflected on each other, animated through 
its uniting influences the great idea of the Cosmos. In the 
new map of the world constructed by Hipparchus, and 
founded upon that of Eratosthenes, the geographical degrees 
of longitude and latitude were based on lunar observations 
and on the measurements of shadows, wherever such an 
applicationofastronomical observations was admissible. While 
the hydraulic dock of Ctesibius, an improvement on the earlier 
clepsydra, must have yielded more exact measurements of 
time, determinations in space must likewise have improved 
in accuracy, in consequence of the better modes of measuring 
angles, which the Alexandrian astronomers gradually pos- 
sessed, fix)m the period of the ancient gnomon and the scaphe 
to the invention of astrolabes, solstitial armils, and linear 
dioptrics. It was thus that man, and step by step as it were, 

* Ideler, Hcmdhwik der Chranoloffie, bd. i. s. 212 imd 329. 

»h Delambre, Hietoire de VAstronomie ancienne, t i. p. 290. 

t B5kh has entered into a discussion, in his Philolaos, s. 118, as td 
whether the Pythagoreans were early acquainted, through Egyptian 
sources, with the precession, under the name of the motion of the 
heavens of the fixed stars. Letronne {ObaervcUions eur lea Repriaenr 
UUions zodicuxdea qui notia reatent de VAnttquiti, 1824, p. 62), and 
Ideler (in his Handbv/ih der Chronol,, bd. L s. 192), vindicate tho exdu- 
Bive claim of Hipparchus to this discoTery. 

2k 
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by the acquisition of new organs, arrived at a more esaet 
knowledge of the movements of the planetary system. Many 
centuries however elapsed before any advance wa» made 
towards a knowledge of the absolute size, form, mass, and 
physical character of the heavenly bodies. 

Many of the astronomers of the Alexandrian Museum were 
not only distinguished as geometricians, but the age of the 
Ptolemies was, moreover, a most brilliant epoch in tbe prose* 
cution of mathematical investigations. In me same century 
there appeared Euclid, the creator of mathematics as a science, 
Apollonius of Perga, and Archimedes who visited Egypt and 
was connected through Conon with the school of Alexandria. 
The long period of time which leads from the so-called geo- 
metrical analysis of Plato, and the three conic sections of 
MensBchmes,* to the age of Kepler and Tycho Brahe, Euler 
and Clairaut, d* Alembert and Laplace, is marked by a series of 
mathematical discoveries, without which the laws of the motion 
of the heavenly bodies and their mutual relations in the 
regions of space would not have been revealed to mankind. 
While the telescope serves as a means of penetrating space, 
and of bringing its remotest regions nearer to us, mathe* 
matics, by inductive reasoning, have led us onwards to the 
remotest regions of heaven, and brought a portion of them 
within the range of our possession ; nay, in our own times — 
so propitious to extension of knowledge — the application of all 
the elements yielded by the present condition of astronomy 
has even revealed to the intellectual eye a heavenly body, and 
assigned to it its place, orbit, and mass, before a single tele- 
scope had been directed towards it.f 

* Ideler, <m Mudoocus, s. 23. 

f The Planet discovered by Le Veiriftr. 
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A TA8T POilTICAI. VHflOTS. 0» eeSBtlCAL VIJSWS.-— ^U)* 
XA»CJB OP QJSOGBAFHY BY MBAWS 0F INXAND TBADB. 
^^SXBABO A»D PT01.BM7.— XIBB BIBSOB AZXBJBiPTS 10 
AJPn.Y MATHBMASIC9 TO OPXICft AJ^T© CJKEMISTBY.— « 

pwny's AXTEScpra i© gutb a physical desckiptioh 

OiF THB X7NIVBBSB.— IKB BIS» OP eHBJEfiKEIANITY PBO** 
I^«r.exIYB OP> AKD^ FATOUBABLB. TO, THB PBBLIN6 OP 
THB UKITY OP MAIfKJNP^ 

hf tracing ih» intellectual advaaee of mankind, and the gra- 
dual extension of eosxnicai views, tbe pexiod of ihe universal 
dominion of the RcHoans presents itself to our consideration as 
one of ike most important epochs in the history of the world. 
We now, lor the &;st time, find all the firuitM districts whi.dll 
sonroiind the basin of the Medit^i»n«an associated together in 
osie great bond of political union» and even * connected wiidi 
m/mj vast territories in the East. 

Th« present would seesaw a fittii^ ^aee again to remind my 
readers^*^ that the general picture I have endeavoured to draw 
eitho history of ^ contemplation of the universe acquires, 
firom this oonditicm of political aasociation^ an objective unity 
€^ presentation. Our civilisation, understanding the term as 
being synonymous with the intellectual development of all the 
Batioas included in the European Continent, may be regarded 
as based on that of the inhabitants of the shores of the Medi>- 
terranean, and more directly on that of the Greeks and 
Bomans. That which we, perhaps too exclusively, term clas- 
sical literature, received tiie appellation from the fact of its 
being recognised as the source of a great portion of our early 
kBowledge, and as the means by which tiie first impulse was 
awakened in the human mind, to enter upon a sphere of ideas 
and feeHngs most intimately connected with the social and 
intellectual elevation of the different races of men.t ^ these 
<HMDsiderations we do not by any means disregard the import- 
ance of those elements which have flowed in a variety of dif- 
ferent directions— from the valley of the Nile, Phoenicia, 

• See pp. 470, 474, 478, and 604. 

ir Wilhelm von Humboldt^ U^er die Kawi^praohe^ b(Et i s. xzxvjl 
2 K 2 
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the Euphrates, and the Inaus, into the great stream of Greek 
and Boman civilisation ; but even for these elements we are 
originally indebted to the Greeks and to theBomans, who were 
surrounded by Etruscans and other nations of Hellenic 
descent. How recent is the date of any direct investigation^ 
interpretation, and secular classification of the great monu- 
ments of more anciently civilised nations! How short is 
the time that has elapsed since hieroglyphics and arrow- 
headed characters were first deciphered, and how numerous 
are the armies and the caravans which, for thousands of 
years, have passed and repassed without ever divining their 
import! 

The basin of the Mediterranean, more especially in its 
varied northern peninsulas, certainly constituted the starting 
point of the intellectual and politicsd culture of those nations 
who now possess what we may hope is destined to prove an 
imperishable and daily increasing treasure of scientific know- 
ledge and of creative artistic powers, and who have spread 
civ3isation, and, with it servinide at first, but subsequently 
freedom, over another hemisphere. Happily, in our hemi- 
sphere, under the favour of a propitious destiny, imity and 
diversity are gracefully blended together. The elements 
taken up have been no less heterogeneous in their nature than 
in the a&nities and transformations effected under the influ- 
ence of the sharply contrasting peculiarities and individual 
characteristics of the several races of men by whom Europe 
has been peopled. Even beyond the ocean, Qie reflection of 
these contrasts may still be traced in the colonies and settle- 
ments which have already become powerful firee states, or 
which, it is hoped, may still develope for themselves an equal 
amount of political fireedom. - 

The Roman dominion in its monarchical form imder the 
Csesars, considered according to its area,* was certainly ex- 

* The superficial area of the Boman Empire mider Angastus, is cal- 
culated hy Professor Berghaus, the author of the excellent Physical 
Atlas, at rather more than 400,000 geographical square miles (accord- 
ing to the boundaries assumed by Heeren, in his Geschichte der 
Staaten des AUerthums., s. 403-470), or about one-fourth greater than 
the extent of 1,600,000 square miles assigned by Gibbon, in his History 
of the Dedine and FaU of (he JRomdn Empire, vol. i. chap. i. p. 39, but 
which he indeed gives as a veiy uncertain estimiote. 
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needed in absolute magnitude by tbe Chinese empire tmder 
the dynasty of Thsin and the Eastern Han (from thirty years 
before, to one hundred and sixteen years after our era), by the 
Mongolian empire under Ghengis Khan, and by the present 
area of the Russian empire in Europe and Asia; but with the 
single exception of the Spanish monarchy — as long as it 
extended over the new world — ^there has never been combined 
under one sceptre a greater number of countries fevoured by 
climate, fertility, and position, than those comprised under 
the Boman empire from Augustus to Constantino. 

This empire, extending from the western extremity of 
Europe to the Euphrates, from Britain and part of Caledonia 
lo Gsetulia and the confines of the Lybian desert, manifested 
not only the greatest diversities in the form of the ground, in 
organic products and physical phenomena, but it also exhi- 
bited mankind in all the various gradations from civilisation 
to barbarism, and in the possession of ancient knowledge and 
long practised arts, no less than in the imperfectly Hghted 
dawn of intellectual awakening. Distant expeditions were 
prosecuted with various success to the north and south, to 
the amber-lands, and under JElius GaUus and Balbus, to 
Arabia, and to the territory of the Garamantes. Measure- 
ments of the whole empire were begun even imder Augustus, 
by the Greek geometricians, Zenodoxus and Polydetus, whilst 
itineraries and special topographies were prepared for the 
purpose of being distributed amongst the different governors 
of ^e provinces, as had already been done several hundred 
years before in the Chinese empire.* These were the first 
statistical labours instituted in Europe. Many of the prefec- 
tures were traversed by Boman roads, divided into miles, and 
Adrian even visited his extensive dominions from the Iberian 
Peninsula to Judea, Egypt, and Mauritania, in an eleven years' 
journey, which was not, however, prosecuted without frequent 
interruptions. Thus the large portion of the earth's surface^ 
which was subject to the dominion of the Bomans, was opened 
and rendered accessible, realising the idea of the pervius orbis 
with more truth than we can attach to the prophecy in the 
chorus of the Medea as regards the whole ear&.f 

♦ V^get, de He Mil., iiL 6. 

+ Act ii. v. 371, in the celebrated prophecy which, from the time of 
the Bon of Columbos, was interpreted to relate to the discovexy of 
America. 
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The enjoymeni; of a long peaoe might certacmly hftve led xm 
to esLpect, that the union viKler one empire of extensi^Fe «oini- 
tries having the mo0t varied otimates, and the facilily with 
which the officers of stake, often aeoomfnnied by a sitmeroiis 
train of learned men, were able to travenie the provinces, 
woidd have been attended, to a remaiHsabk 'cactent, liy an 
advance not only in geography bat in aM brandies of natural 
science, and by the acquisition «f ^ more correct knowledge Of 
ike connection eadsting atmong ^die phenomena of natum: yet 
such high expecta(tions were not fitmlled. In diis loog penod 
of undivided Soman emmre, emlbraoing a term of ahnost four 
centmies, the names of Dioseorides the <!)iliciaa, and Galen of 
Pet^amns, have alone been transmitted to us -as those of 
cfbs^ers of nature. The first of these, who inore»8ed so oon- 
•siderafoly the number of the described species of plants, is fior 
inferior to iAte ipbdlosophicaUy combining TheopbraStes, whilst 
the delica(f|r df his manner -ai dissecting, and the extettt of htb 
physiolegi<»l disooveri^ phtoe Galena, who extended hiis 
observations iXi various genera of amnuds, ^ very nearly as 
high as Aristotle, and, in some TespeOts, even above faoa." 
This judgment embodies the views of 'Cuvier.* 

Besides Biosoorides and Galen, our attention is <called 4» a 
third and great name ■ thnt of Ptolemy. I do not meotftiatL 
him here as an astronomical systematiser, or as & geogfopher, 
Imt as an lexpeoi'lBieBtal jdHfwsist, who moasmied T8fira6tio&, 
mid who may, tdierefare, be regarded as Hie founder of «n im- 
portant braztdh of 49pti(nl science, ^although his ineontestdble 
ttlaim to this tidelias been bat reoeoidy a£Ditted.t Mamemr 

* Onvier, Mitt, di» IMeuom mamtOm, 1. 1 1^. 1(ll)-^8. 

i* Liber Pthclemei de '^ptiicM ^im -atpeet&tu; « Tare n uuiua ai jp t 
of the Boyal Llbraiy at Paris (No. 7310), which I examined on the occ»- 
sion of discoyemog a remarlutble passage on the re&aotion of rays in 
Sextus Empiricus {adversua Astrdlogos, lib. v. p. 351, Jlabr.). The 
swrtracts whicA I made from the -Paris manascript in 1811 (tihorrfote 
1>e£we XMambze vnd ITentnn), will ibe found in ^he lutrodiitftion to vn^ 
^eoueil tTObaermHoM ■uatponamiguea, 1 i. pp. JxYi^lxx. The Ofm: 
-original has not beenpresenred to us, and we have only a Latin transUit&oin 
of two Arabic manuscripts of Ptolemy's Optica, The name of the Ijatin 
translator was Amiracus Engenius, Sicdlus. Compare Yenturi, tfom^ 
merU. sopra la storia e le teorie deW OtUott, Bc^oguft^ 1814, p. 227; 
Delflmbre, J9^ de VAttrommieunoimme, 1817, t. i, p. '61, and t. ii. pp^ 
41(M«l 
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ixQiportant were the advances made in the sphere of organic 
life, and in the general -views of comparative zootomy, orar 
attention is jet more forcibly arrested by those physioal exjpe- 
rimente on the passage of a ray of l%ht, which, preoeding the 
period of the Ajrabs hy an interval of five hundred years, maack 
the first -Step in a newly opened course, and the earliest indioa- 
tion of a strivii^ towards the establiduaent of mathecnatieal 
:2^j8ics. 

The distinguished men whom we have already named as 
shedding a ^entific lustre on the age of the imperial ndecs 
of Eome, were all of Qreek origin. The profouoad -aritknieti- 
cian and algebraist Diophantus (who was still nnacqvasnted 
with the use of sjmabols), belonged to a later j)eriod.* Aonid 
the different directions presented by intelLeotttal oultivaticm in 
the Koman empire, the palm of superiority remained with the 
Hellenic jtaces, as the older aiid more happily Oirgimised 
people, but after the gradual downfall of the Egypto-Alexan- 
drion school, the dimmed sparks of knowle^e •and >Gf inteUee- 
tual investigation were scattered abroad, and it was ncrt; until 
a later period that ihey reappeared in Greece and Asia Minor. 
As is the case in all uidimited monarohies, -emibracai^'a vast 
esrtent of the most lieterogeneous elements, the ^ficMtts of the 
Boman government were mainly directed to avert, hf mili- 
tary restraint and by means of the internal idvaliy existiiig k 
their divided administration, the threatened dismemberment 
of the political bond,; to oonoeal, by an altesmatien of seventy 
'and mildness, the domestic feuds in the liouse of the Caesars, 
and to give to the different dependencies sueh an amount ef 
peaee, und^'the sws^^of noble rulers, as an unchecked and 
patiently endured despotism is able periodically to afford. 

The attainment of univeifsal sw£^ by the Romans ^certaiin^ 
-emanated from the ^greatness of me national charac^r, una 
£rom the continued maintenance of r^d morals, coupled with 
<a high sense of pfftricytism. When once imiversal empire was 
attamad, these noble qualities were gradually we^ened and 
altered undor the unavoidable infiuenoe of the new relaitions in- 
duced. The oharaotenstic sensitiveness of separate individuals 

* Letromie idia«% from the ooeoKeenoe of ihe fimatioal murder of the 
'dftoghter of Theon df Ailexandria^ tliat the much contested epoch of 
Diophftutiis eaonot be placed later than the year 88^ (Sur VOrigtM 
ifMtqm des JSoditmuesj^riteHdiue 402(plw«^ X83i7, p, 420}. 
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became extinguished with the national spirit, and thus Tiinished 
the two main supports of free institutions— publicity and indi- 
viduality. The eternal city had become the centre of too 
extended a sphere, and the spirit was wanting which oi^ht 
to have permanently animated so complicated a state. Chns- 
tianily became the religion of the state when the empire was 
already profoundly shsien, and the beneficent effects of the 
mildness of the new doctrine were frustrated by the dogmatic 
dissensions awakened by party spirit. That dreary contest 
of knowledge and of faith had already then begun, which 
continued through so many centuries, and proved, imder 
various forms, so detrimental to intellectual investigation. 

If the Boman empire, from its extent and the form of con- 
stitution necessitated by its relations of size, was wholly 
unable to animate and mvigorate the intellectual activity of 
mankind, as had been done by the small Hellenic republics in 
their partially developed independence, it enjoyed, on the 
other hand, peculiar advantages to which we must here allude. 
A rich treasure of ideas was accumulated as a consequence of 
experience and numerous observations. The objective world 
became considerably enlarged, and was thus prepared for that 
meditative consideration of natural phenomena which has 
characterised recent times. National intercourse was ani- 
mated by the Boman dominion, and the Latin tongue spread 
over the whole west, and over a portion of Northern Africa. 
In the east Hellenism still predominated long after the 
destruction of the Bactrian empire under Mithridates the I., and 
thirteen years before the irruption of the Sacse or Scythians. 

With respect to geographical extent, the Latin tongue 
gained upon the Greek, even before the seat of empire had 
been removed to Byzantium. The reciprocal transfiision of 
these two highly organised forms of speech which were so rich 
in literary memorials, became a means for the more complete 
amalgamation and imion of different races, whilst it was likewise 
conducive to an increase of civilisation, and to a greater sus- 
ceptibility for intellectual cultivation, tending, as Pliny says, 
" to hmnanise men and to ffive them one common country."* 

* This beneficial Influence of civilisation, exemplified by the extension 
of alanguage in exciting feelingsof general good will, isfinely characterised 
in Pliny's praise of Italy: " omnium terrarum alumna eadem et parens, 
numine Deiim elect&y qoce (Eiparaa congregaret imperia^ ritusque moUiret^ 
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Howeyer mucli the languages of the barbanans, the dumb, 
StykwTiroif as Pollux terms £em, may have been generally 
despised, there were some cases in which, according to the 
examples of the Lagides, the translation of a Hterary work 
from the Punic was imdertaken in Rome by order of th^ 
authorities; thus, for instance, we find that Mago's treatise on 
agriculture was translated at the command of the Eoman 
Senate. 

Whilst the empire of the Romans extended in the Old Con- 
tinent as far westward as the northern shores of the Medi- 
terranean-— reaching to its extremest confines at the holy 
promontory— its eastern limit, even imder Trajan who navi- 
gated the Tigris, did not advance beyond the meridian of the 
Persian Gulf. It was in this direction that the progress of 
the international contact produced by inland trade, whose 
results were so important with respect to geography, was 
most strongly manifested during the period under considera- 
tion. After the downfall of the Grseco-Bactrian empire, the 
reviving power of the ArsacideB &voured intercourse with the 
Seres, although only by indirect channels, as the Romans 
were impeded by the active commercial intervention of the 
Parthians from entering into relations of direct intercourse 
with the inhabitants of the interior of Asia. Movementsu 
which emanated from the remotest parts of China, produced 
the most rapid, although not long persisting changes in the 
political condition of &e vast territories which lie between 
the volcanic celestial mountains (Thian-schan), and the chain 
of the Kuen-Lun in the north of Thibet. A Chinese expedi- 
tion subdued the Hiungnu, levied tribute from the smaU terri- 
tory of Khotan and Elaschgar, and carried its victorious arms 
as far as the eastern shores of the Caspian. This great expe- 
dition, which was made in the time of Vespasian and Domitian, 
was headed by the general Pantschab, under the Emperor 
Mingti, of the dynasty of Han, and Chinese writers ascribe a 
grand plan to the bold and fortunate commander, maintaining 
that he designed to attack the Roman empire (Tathsin), but 
was deterred by the admonitory counsel of the Persians.* 

et.tot populomm discordes ferasque linguas sermonis commereio contra- 
heret, colloquia, et humanitatem homini daret, breviterque una cuncta* 
nim gentiuin in toto orbe patria fieret/' (Plin., Hist. NcU,, ill. 5.) 
^ Klaproiby TaJbleaiux HiaUniipiea de VAtie, 1826, pp. 65-67. 
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Thus theo^e narase oontiecticms between the shores of^he Bead 
Sea, the Sohensi, and those teiritoides on the Oxus, in whioh 
an animated trade had been prosecuted from an early age 
with the nations inhabiting tl^ coasts of the Black Sea. 

The diirectkia in whdch the stream ^f inmiigiw43on inclined 
in Asia was £x>m east to west, whilst in the ^w ContiBeffit it 
was from noilih to sont^. A century and a half befoire 'enxc 
era, about the time of the destruction of Corinth and Carth^gft, 
the 'first impulse to that ^' imznigration of natioQa," whddL<did 
not, however, reacLh the borders of Europe until ^ve hundi^ed 
years affcerwao^ was ^¥en, by the attack of the HiungBiL (« 
Turkish race ecmlbunded by De Ouignes and Johimn Midler 
with the fHnmsh Hnims) on tiie i&ir-haired and<b3»e-eyed Vaed 
(GetsB?),probttbly'€(f Indo-'GennaiEdc desceiDt,*<and'Onthie Cbn^ 
who dwelt near itibe wall of Chiauu In this maai^er the ertxean 
of popnlfttden dowed from the Tipper river vaU^ «f USae 
Hoang^ho westwaird to ^be Don and the DanxdDei, 4Bid the 
4)(pposite tendenoies «>f these ««D?ent8, whidh att &i9t brongibt 
dbe diSffer^it raees into 4nti^oiiKist confliet in the northeiin 
parts of 4ihe Old 'CoatiBeiiit, ended in «stabli^hiaaig fneaiSfy 
^relations of peace and ^emmeroe. It is when toomsidesed 
from this point of view, lihat great curvents of migeatMi^ 
advancing like oceanic omvents between attsses w^amch m» 
themselves nnmoTed, become objects of oosmioal dn^rtanoe. 

In the reign <£ the Emperor Qaiidiiis the embttsey «f 
Raohias of Ceydon oanie to Rome by way of S^ypt Under 
Marcus Aorelins Aaitcnanns (named An«4{an, hy >the writu r B 
df the history of the ^^aasty 'of Han), Boman legates visited 
ibe Ohinese court, haivvBgcome by sea<by tbe ffcmte of Timkim. 
We hen Observe €ie •earliest traces of Ike entonded ' 



* To this fair-haired, lAne^ved Indo-Geimanic, ^fothic, or Arian 
lace of Eastern Asia, belong the IJsim, Tingling, Hitfis, and great TuetL 
mie last tire called by the Chinese writere a Tbibetam nraxaflic twa% 
who,iihTee hundred years before our era, mignrted toKhe distiict btftireen 
^the upper oonrse of the Humg^io and the saonry nxomiteiDB 4if UtaaabKU. 
there recaltfadB descent, as the Seres (Plin., vi. 22) are al80<de8cx:9>ed4« 
" rutilis comis et caemleis ocnUs," (eomiMire TJkert, Geogr, der -Qriedu 
und Ji&mer, fh. iii. ab£h. 2. 1845,«. 276). "We are indebted for the know- 
ledge of these &hvhaired races (lAio, in the most eastern part of Asia^ 
gave the first impulse to what lias been callied " the^great mlgisKtieniftf 
nations "), to the researches df Abel Remnsat and Kli^pitoih, whick>helNiK 
to the moat WUiaat hiBtancal dtsoofveuMMtf eiir4|0e. 



INFLUENCE OF THE BOMAN EMPIKE. 555 

course of the Eximans with Obina and India, since it is highly 
probable that the knowledge of the Greek sphere and ao'diac^ 
as well as that of the astrologioal planetatry week, w«s not 
generally di&i^ed tintil the first century of our ^ra, and that 
it was then effeoted by means of this intercoii>r8e between the 
two countries.* The great Indian matheman^iciaas, Waraha- 
znihira, Brahmagu^ta, and perhaps even Aryabhatta, lived at 
a more recent period thanljuit mkAer consideration.;! but the 
elements of knowledge, e^hiher discovecred by Indian nations, 
£:equently in different and who% independent dkeotions, at 
existing amongst these ancient; civilised races from piimitiye 
ages, may have penetrated into the west even before the time 
of Diophantus, by means of lihe extended 'eommer<»al relations 
existing between the Ptolemies and the >p88sar8. I wxll not 
here attempt to determine what is due to each individual race 
and 'epoch, my object being merely to indicate the d^erent 
channels by which an interchange of ideas has been 'efifected. 

The strongest evidence of 1iie multiplicity of means, and the 
extent of the advance that bad been made in genei'al inteiv 
course, is testified by the colossal works of Strabo and Ptole^ 
my> The gifted geographer of Amasea does not possess the 
numerical acGUracy cf Hipparohus, or tSie mathematical saSi 
geogra|9iical information of Ptolemy^ bnrt his work surpasses 
all other geographical labours of antiquity by the diversity dT 
•the sul^ects, and the grandeur of the oompoeition. Stiabcs 
as he takes pleasure in informing us, had ^een with his owm 
^es « <eoBRderable portion of 4^ StomiBn empire, '^ Jrom 
Armenia to the Tymheman coai^, andfrom the Euadne to the 
borders of ElMfljria^" After he had 'con^eted the historieal 
work of Polybius by the addition of forty ^ree l)ooks, he bad 
&e ^sonrage, in Ins eighty-third year,;): to b^n his woi^ on 

* See li^bmnie, in ^he '9b9ervcaione crtHqiees-et 'o/rMotogiqu/es mtt 
Im reprisenuttimts Tsodiaodks'de TArOiguiiB, 1%24, p. ^, BStrell fisMi 
larter w«rt, Star Voripifie yreeque dee ZodiaqueB pfiten^ tgyptUm, 
1887, p. 27. 

t The sound enquirer, <5ol©brooke, places WanaiasiBaiira in the fifth,/ 
Braamiagnptta ift the end of tbe siarth centuiy, snd Aiyabhatta rathf^ 
indefinitely between 'the yeare 200 and 400 of our era. (Qom-p^ 
fioltemaim, 'TM>€t den grieckkckm Wnpnmg dee tndkihefn dY^ 
'MtieeSf lo4iy s. 28 J) ., 

t On <he reaoons on wbidi ire 'base oor asBertion of the cxcee^^^y 
late eommenoement of Strabo'-s i^oik, see Grodfenrd^ 'Gennan 
laetty'ai.i. 1881,«.x^l 
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geography. He remarks, " that in nis time the empire of 
tiie Eomans and Parthians had attended the sphere of the 
known world more even than Alexander's campaigns, from 
which Eratosthenes derived so much aid.*' The Indian trade 
was no longer in the hands of the Arabs alone, and Strabo, when 
in Egypt, remarked with astonishment the increased nimiber 
of vessels passing directly from Myos Hormos to India.* In 
imagination he penetrated beyond India as &r as the eastern 
shores of Asia. At this point, in the parallel of the Pillars of 
Hercules and the island of Rhodes, where, according to his idea, . 
a connected mountain chain, a prolongation of the Taurus, tra- 
versed the Old Continent in its greatest width, he conjectured 
the existence of another continent between the west of Europe 
and Asia. " It is very possible," he writes,! " that in the same 

* Strabo, lib. L p. 14; lib. ii. p. 118; lib. xvL p. 781; lib. XTii. pp. 
789 and 815. 

*t* Compare the two passages of Strabo, lib. i. p. 65, and lib. ii. p. 118 
(Humboldt, Examen critique de mist, de la 0€ographie, t. i. pp. 152- 
154). In the important new edition of Strabo, published by Gustav 
Kramer, 1844, th. i. p. 100, "the parallel of Athens is read for the 
|Nurallel of Thinse, as if Tbinse had first been named in the Pseudo- 
Arrian, in the Periplue Maris Rvbri" Dodwell places the Peri- 
pitta under Marcus Aurelius and Lucius Yerus, whilst according 
to Letronne, it was written under Septimius Severus and Caracalla. 
Although five passages in Strabo, according to all our manuscripts, have 
Thince, yet lib. ii. pp. 79, 86, 87, and above all 82, in which Eratosthenes 
himself is named, prove decidedly that the reading should be the 
" parallel of Athens and Rhodes." These two places were confounded, 
as old geographers made the peninsula of Attica extend too far towards 
the south. It would also appear surprising, supposing the usual reading 
Biv&v kvkKoq to be the more correct, that a particuhur parallel, the Dia- 
phragm of Dicsearchus, should be called after a place so little known as 
that of the Sines (Tsin). However, Cosmas Indicopleustes also connects 
his Tzinitza (Thinse) with the chain of mountains which divides Persia and 
the Eomanic districts no less than the whole habitable world into two 
parts, subjoining the remarkable observation, that this division is, accord- 
ing to the " belief of the Indian philosophers and Brahmins." Compare 
^osmas, in Hont&ucon, CoUect. nova Patrum., t. ii. p. 137; and my 

sie cerUrale, t. i. pp. xxiii. 120-129, and 194-203, t ii. p. 413. Cosmas 

" the Pseudo-Arrian, Agathemeros, according to the learned investiga- 

; of Professor Franz, decidedly ascribe to the metropolis of the Sines, 

:h northern latitude (nearly in the parallel of Khodes and Athens); 

Ptolem>, mided by the accounts of mariners, has no knowledge 

of a Thing three degrees south of the equator (Oeogr,, L 17). I 

that Thin» merely xneant generally, a Chinese emporium^ a 
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temperate zone, near the parallel of ThineB or Athens, which 
passes through the Atlantic Ocean, besides the world we 
inhabit, there may be one or more other worlds peopled by 
beings different from ourselves." It is astonishing that this 
expression did not attract the attention of Spanish writers, 
who, at the begtoning of the sixteenth century, believed that 
they everywhere, in classical authors, found the traces of a 
knowledge of the new world. 

" Since," as Strabo well observes, " in all works of art which 
are designed to represent something great, the object aimed at is 
not the completeness of the individual parts," his chief desire, in 
his gigantic work, ispre-eminently to direct attention to the form 
of the whole. This tendency towards a generalisation of ideas 
did not prevent him, at the same time, from prosecuting re- 
searches which led to the establishment of a large number of 
admirable physical results, referring more especially to geog- 
nosy.* He entered, like Posidonius and Polybius, Into the con- 
sideration of the influence of the longer or shorter interval that 
occurred between each passage of the sun across the zenith; of 
the maximum of atmospheric heat under the tropics and the 
equator; of the various causes which give rise to the changes 
experienced by the earth's surface; of the breaking forth of 
originally closed seas ; of the general level of the sea, which was 
abeady recognised by Archimedes; of oceanic currents; of 
the eruption of submarine volcanoes; of the petrifactions of 
shells and the impressions of fishes; and lastly, of the periodic 

harbour in the land of Tsin; and that therefore one Thinas (Tzinitza) may 
have been designated north of the equator, and another south of the 
equator. 

♦ Strabo, lib. i. pp. 49-60, lib. ii. pp. 95 and 9T, lib. vi. p. 277, lib. xvli. 
p. 880. On the elevation of islands and of continents, see particu- 
larly lib. 1. pp. 61, 54, and 59. The old Eleat Xenophaiies Tras led to 
conclude, from the numerous fossil marine productions found at a dis- 
t^pce from the sea, that " the present dry ground had been raised from 
the bottom of the sea," (Origen, PhUosophumena, cap. 4). Apuleiua 
collected fossils at the time of the Antonines from the Qtetulian (Mauri- 
tanian) mountains, and attributed them to the Deucalion flood, to which 
he ascribed the same character of universality, as the Hebrews to the 
Deluge of Noah, and the Mexican- Azteks to that of the Cozcoz. Pro- 
fessor Franz, by means of very careful investigation, has refuted the 
belief entertained by Beckmann and Ouyier, that Apuleius possessed a 
collection of specimens of natural history. (See Beckmann's History of 
Jnventiona, Bohn's Standard Library (1840), yol. i p. 285; and BieL 
d€9 Sciencea not., t. i p. 850.) 
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osdUations of the eartli's crust, a subjeet that most especiaHy 
attracts our attention, since it constitutes the germ o£ modem 
geognos^r. Strabo expressly remarks, that the altered limits of 
the sea and land are to be ascribed less to small iiiundatioitti 
t^uuQL to the npbeayal and depression of the botitom, for 
^ not only sepazate masses of rock and islands o£ difecent 
dimensions, but entire continents^ may be upheaved." Strabo, 
like Herodotus, was an attentive observer of the descent of 
]iati<n9LS, and of the diversities of the di^Ssrent races of men, 
whom he sii^ularly enou^ calls '^ land and air animals, which 
require much light. ''"* We fiod ih& ethnological dktini&tion 
e£ races most ^arply defined in thi& Commentaries of Julnas 
Caesar, and in thje noHe eulogy on Agricola by Tacitus^ 

(Jnfi)rtimately Strabo's great woric, which was so rich in &usts, 
and whose cosmical views we have already alluded to, remained 
almost wholly unknown in Boman antiquity imtil the fiMi 
century, and was not even then made use of by that universal 
collector, Pliny. It was not imtil the close of the middle 
ages that Strabo exercised any essential infhience on the 
dnreetion of ideas, and even then in a less marked degyee than 
that of the more mathematical and more tabularly concise geo- 
graphy of Claudius Ptolemseus, which was almost wholly 
wanting in views of a truly physical chaaracter. This latter 
work ser'^d as a guide to travellers as late as the sixteenth 
century, whilst every new discovery of places was always sup- 
posed to be recognised in it under some other appellation. 

In the same manner as natural historians long continued to 
include all recently discovered plants and animals under the 
classifying dej&nitions of Linnaeus, the earliest maps of the 
New Continent appeared in the atlas of Ptolemy, which Agatho- 
dssmon prepared at the same time that, in the remotest part of 
Asia among the highly civilised Chinese, the western provinces 
of the empire were already marked in forty-four divi&ions.f 
The universal geo^aphy of Ptolemy has indeed the advantage 
of presenting us with a picture of the whole world represented 
graphically in outlines, and numerically in detemunatioD& 
of places, according to their parallels of Icmgitude and lati. 
tude, and to the length of tiie day; but, notwithstanding the 
constant reference to the advantages of astronomical result* 

* Strabo, Kb..xviL p. 810. 

t Carl BiHdi^ Asien, th. v. & 560« 
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over mere iti]i0iaE}r meaaiareiBeiit& hj land aad sea,, i4: 
is, uBfortiinatefy, isBKpossibla to aficeEtein, amongst these mi- 
certaui poBiti<Kis (upwards of 2500 oi which are given), iba 
nature ^ the data on wMeh ^ej ace based, and the relatiTe. 
prebabiH^ whieh may be ascribed to them, &om the itinoa* 
ries then in existeiLce. 

The entire ignorance of the poisrity of the magnetic needle-. 
Bind coBseqnendy of the use of £be compass (whie^, twelve een- 
turiea and a half beftxre the time of Ptdemy, muder the Chinese 
EmpeKMP Tsingwang, had been used, together with a way mea^ 
marery m the constraetiDn of the magnetie cars), caused the. 
most per!(ect of the itineraries of the Greeks and Ecnnans to be 
extremely uncertain^ owing to the deficiency of means fi»r 
teaming with certainty the directi(m or the lizust which formed 
the angle with the meridian.^ 

In proportion as a better knowledge has been acquired, in. 
modem times, of Ihe Indtan and ancient Persian (or Zend) 
languages, we are more and more astxmidied to find that a 
great portion of the geographical nomenclature of Ptolemy 
may h% regarded as an historical monument of the commercial 
relations existing between the west and the remotest region» 
of Southern and Central Aflia.t We may redcsm tte know* 

* Sae a collection of the most striking instances of Greek aoid Boman 
errors, regarding tbe directions of dilferent mountaia ehains^ in tJie 
introdnction to my. Aaie cerUrcUe, t. L pp. xxxvii. — ^xl. Most satis&c- 
tory inyesUgations, respecting the uncertainty of the numerical bases of 
Ptolemy's positions, are to be found in a treatise of Ukert, ia the 
JRheinische Hfuseum/ar Philologie, Jahrg., yi. 1838, s. 314-324. 

+ For examples of Zend and Suascrit words> which have been pre- 
serred to us in Ptolemy's Geography, see Laasen, Diae, de Taprobane 
WMda, pp. 6, d, and 17; Bumouf's CommeiU, aur le Yagsia, i. i. pp. xciiL 
— cxx. and clxxxL— clxxxv.; and my £hMmen crit, de VHist. de la 
Oiogr., t. i. pp. 45-49. In a few cases Ptolemy gives both the Sanscrit 
names and their significations, as for the island of Jaya " barley island," 
'Ia/3a^(otf, o <Trifiaivu Kpidifg vij<roc, Ptol. vii. 2 (Wilhelm von Hum* 
boldt, U^>€r die Katm^pmche, bd. i. s. 60-63). According to Busch* 
nuum, the two-stalked barley, Hordeum distickon, is still termed in the 
principal Indian languages (as in Hindustanee, Bengalee, and Nepaulese, 
and in the Mahratta, Guzerat, and Cingalese languages), as well as in 
Persian and Malay, yava^ dschav, or dachau, and in the language of 
Orissa^ yaa, (Compare the Indian translation of the Bible, in the pas- 
sage Joh. vi. 9 and 13; and Ainslie, Maieria Medica qf Hindoostan^ 
Madras^ 1813, p. 217.) 
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ledge of the complete insulation of the Caspian Sea as one of 
the most important results of these relations, but it was not 
until after a period of five himdred years that the accuracy of 
the £ict was re-established by Ptolemy. Herodotus and Aris- 
totle entertained correct views regarding this subject, and the 
«itter fortunately wrote his Meteorohgica before the Asiatic 
3ampaigns of Alexander. The OlbiopoHtes, from whose lips 
the father of history derived his information, were well ac- 
quainted with the northern shores of the Caspian Sea, be- 
tween Cuma, the Volga (Bha), and the Jaik (Ural), but 
there were no indications that could lead to the supposition 
of its connection with the Icy Sea. Very different causes 
led to the deception of Alexander's army, when passing 
through Hecatompylos (Damaghan), to the humid forests 
of Mazanderan, at Zadrakarta, a little to the west of the 
present Asterabad, they saw the Caspian Sea stretching 
northward in an apparently boundless expanse of waters. 
This sight first gave rise, as Plutarch remarks in his Life of 
Alexander, to the conjecture that the sea they beheld was a 
bay of the Euxine.* The Macedonian expedition, although 
on the whole extremely favourable to the advance of geogra- 
phical knowledge, nevertheless gave rise to some errors which 
long held their ground. The Tanais was confounded with the 
Jaxartes (the Araxes of Herodotus), and the Caucasus with 
the Paropanisus (the Hindoo Coosh). Ptolemy was enabled, 
during his residence in Alexandria, as well as from the expedi- 
tions of the Aorsi, whose camels brought Indian and Babylonian 
goods to the Don and the Black Sea,f to obtain accurate 
knowledge of the coimtries which immediately surrounded the 
Caspian (as, for instance, Albania, Atropatene, and Hyrca- 
nia). If Ptolemy, in contradiction to the more correct know- 
ledge of Herodotus, believed that the greater diameter of the 
Caspian Sea inclined from west to east, he might, perhaps, 
have been misled by a vague knowledge of the former great 
extension of the Scythian gulf (Karabogas), and the existence 
of Lake Aral, the earliest definite notice of which we find in 
the work of a Byzantine author, Menander, who wrote a con- 
tinuation of Agathias.!: 

* See my Examen crit. de VHist, de la OSoffraphie, 1 11. pp. 147-1 8 S, 

+ Strabo, lib. xi .p. 606. 

:{: Menander, de Leffotionilms Barbararum ad Somanos, et Rcma* 
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It is to be regretted that Ptolemy, who had arrived at so 
correct a knowledge of the complete insulatioii of the Caspian 
(after it had long been considered to be open, in accordance 
with the hypothesis of four gulfs, and even according to sup- 
posed reflections of similar forms on the moon's disc),^ should 
not have relinquished the myth of the unknown southland con- 
necting Cape Prasum with Cattigara and Thinse {Sinarum 
metropolis), joinmg, therefore. Eastern Afiica with the land 
of Tsin (Qiina). This myth which supposes the Indian Ocean 
to be an inland sea, was based upon views which may be 
traced from Marinus of Tyre to Hipparchus, Seleucus the 
Babylonian, and even to Aristotle.f We must limit ourselves 
in these cosmical descriptions of the progress made in the con- 
templation of the universe, to a few examples illustrative of 
the fluctuations of knowledge, by which imperfectly recognised 
&cts were so often rendered still more obscure, llie more the 
extension of navigation and of inland trade led to a hope that 
the whole of the earth's surface might become known, the 
more earnestly did the ever-wakeM imagination of the Greeks, 
especially in the Alexandrian age imder the Ptolemies, and 
imder the Roman empire, strive by ingenious combinations to 
fuse ancient conjectures with newly acquired knowledge, and 
thus speedily to comjplete the scarcely sketched map of the earth. 
We have already briefly noticed that Claudius Ptolemseus, by 
bis optical enquiries which have been in part preserved to us by 
the Arabians, became the founder of one branch of mathematical 
physics, which, according to Theon of Alexandria, had already 
been noticed, with reference to the refraction of rays of light, 

norum ad gentea, e rec. Bekkerl et Niebuhr., 1829, pp. 800, 619^ 628, 
and 628. 

* Plutarch, de Facie in orbe lunce, pp. 921, 19 (compare myJShcamen 
crit., t. i. pp. 146-191). I have myself met, among highly-informed Per- 
sans, with a repetition of the hypothesis of Agesianax, according to 
which, tiie marks on the moon's disc, in which Plutarch (p. 985, 4) 
thought he saw "a peculiar kind of inning mountains'* (yolcanoes?), 
were merely the reflected images of terrestrial lands, seas, and isthmuses. 
These Persians would say, for instance, '' What we see through tele* 
scopes on the surface of the moon are the reflected images of our own 
country." 

f Ptolem., lib. iv. cap. 9; lib. vii. cap. 8 and 5 Compare Letronne, 
in the JourncU de Savans, 1831, pp. 476-480, and 545-555; Hum* 
hold%, Examm crit, t. i pj^. 144, 161, and 829; t. ii. pp. 870-878. 

2o ♦ ^^"" 
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in itke Cutoptrioa of Archiisedes* We maj esteem it as an 
important ^yanee when j^yncal phenomena, instead of being 
simply obseryed and compared toge&er (of which wehavememo- 
tab& examples in Greek antiquity, in the comprehensiye pseudo- 
Aristotelian problems, and in Roman antiquity in the works of 
Seneca), are intentionally evoked under altered conditions, and 
are then measured.t 'niis latter mode of proceeding charac- 
terises the investigations of Ptolemy on the refraction of rays 
in their passage through media of unequal density. Ptolemy 
caused the rays to pass from air into water and glass, and 
from water into glass, under different angles of incidence, and 
he finally arranged the results of &ese physical experiments 
in tables. This measurement of a {jhysieal phenomenon 
called forth at will, of a process of nature not dependent upon 
a movement of the waves of light, (Aristotle, assuming a move- 
ment of the medium between the eye and the object,) stands 
wholly isolated in the period which we are now considering.^ 
This age presents, witii respect to investigation into the de- 
ments of nature, only a few chemical experiments by Diosco- 
xides, and, as I have already elsewhere noticed, the technical 
art of collecting fluids by the process of distillation.§ Chemis- 
tiY cannot be said to have begun until man learnt to obtain 
mmeral acids, and to employ them lor the solution and libera- 
tion of substances, and it is on this account that tiie distiUatiim 
of sea water, described by Alexander of Aphrodisias under 
Caracalla, is so worthy of notice. It designates the patii by 
which man gradually arrived at a knowledge of the heteroge- 

• Delambre, Hist de VAstronomie andenne, t. i. p.liv.; t li. p. 551. 
^eon never makes any mention of Ptolemy's Optica, although 1^ lived 
Inlly two centuries after him. 

t It is often difficult in reading andent irorks on pfayacs, to decide 
whether a particular result has sprung from a phenomenon purposely 
called forth, or accidentally observed. Where Aristotie {De Ccdo, iv. 4) 
treats of the weight of the atmo^here^ which, however, Ideler appears 
to deny {Meteorologia veterum OrcBcorum et Eomanorum, p. 23), he 
■says distinctly, " an inflated bladder is heavier than an empty one." The 
experiment must have been made with condensed air, if actaaUy tried. 

t Ai'istot., de Anima,, ii. 7; Biese, Die PhUosophie dea Arietot, bd. 
li. B. 147. 

§ Joannis {PhUoponi) GrammattciAnliljp. de Generat.,viid Alexan- 
rfrt Aphrodis,, in Meteorol Comment. (Venet 1627), p. 97, b. Coiapai» 
my JBhcamen critique, t ii. pp. 806-312. 
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heous nature of substaBces, their ehemieal oompositlon, and 
their mutual affinities. 

The onljr names which we can bring forward in connection 
with the study of organic nature, are the anatomist Marinus, 
Eufus of Ephesus who dissected apes and distinguished 
between nerves of sensation and of motion, and Chalen of 
Pergamus, who eclipsed all others. The natural history ai 
ftnimals hj JElian of Pr^neste, and the poem on fishes hj 
Oppianus of Cilicia,[contain scattered ri>tices, but no &ots based 
on personal examination. It is impos^ble to comprehend how 
the enormous multitudes of elephants, rhinoceroses, hippopo- 
tamuses, elks, Uons, tigers, panmers, crocodiles, and ostriches, 
which for upwards of four centuries were slfun in the Boman 
43ircus, should haye &iled to advance the knowledge of com- 
parative anatomy.* I have already noticed the merit of 
Biosoorides in regard to the collection and study of plants, 
and it only remams ther^ore to obseiye that his works exar- 
cised the greatest influence on the botany and pharmaceutical 
chemistry of the Arabs. The botanical garden of the Boman 
physician Antonius Castor, who lived to be upwards of a hun- 
dred years of age, was perhaps laid out in imitation of the 
botanical gardens of Theophnastes and Mithridates, but it did 
not in all probability lead to any fbrther advancement in 
science than did the collection of fossil bones formed by th^ 
Emperor Augustus, or the museum of objects and products of 
nature which has been ascribed on very slight foundation to 
Apuleius of Madaura.f 

The representation of the contributions made by the epoch of 
the Boman dominion to cosmical knowledge, would be incom- 
plete, were I to omit mentioning the great attempt made by 
Caius PHnius Secundus to comprise a description of the um- 
verse in a work consisting of thirty-seven books. In the 

* The yntnidian Metellus caused 142 elephants to be killed in the 
circus. In the games which Pompej gave, 600 lions and 406 panthers 
were Msembled. Angustus sacrificed 8500 wild beasts in the national 
festivities, and a tender husband laments that he could not celebrate the 
day of his wife's death bv a sanguinaiy gladiatorial fight at Verona^ 
" because contrary winds had detained in port the panthers which ha4 
been bought in Africa ! " (Plin., Epist, vi. 34.) 

t See p. 567. Yet Apuleius, as Cuvier remarks {Hist, des Sciences 
.fuUurelles, t. i. p. 287), was the first to describe accurately the bony 
liook in the second and third stomach of the Aplysin. 
2o2 
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whole of antiquity nothing similar had been attempted, and, 
although the work grew, from the nature of the undertaking, 
into a species of encyclopsedia of nature and art (the author 
himself, in his dedication to Titus, not scrupling to apply to 
his work the then more noble Greek expression rytcvicKoTraiBela^ 
or conception and popular sphere of imiversal knowledge), yet 
it must be admitted that, notwithstanding the deficiency of an 
internal connection amongst the dijBPerent parts of which th& 
whole is composed, it presents the plan of a physical descrip. 
lion of the universe. 

The Historia Naturcdis of Pliny, entitled in the tabular 
view which forms what is known as the first book, Historia 
Mundi, and in a letter of his nephew to his friend Macer still 
more aptly, Natura Historia, embraces both the heavens and 
the earth, the position and course of the heavenly bodies, the 
meteorological processes of the atmosphere, the form of the 
earth's sujdGEu^e, and aU terrestrial objects, from the vegetable 
mantle with which the land is covered, and the mollusca of the 
ocean, up to mankind. Man is considered, according to the 
variety of his mental dispositions and his exaltation of these 
spiritual gifts, in the development of the noblest creations of art. 
1 have here enumerated the elements of a general knowledge of 
nature which lie scattered irregularly throughout diflferent 
parts of the work. " The path on which I am about to- 
enter," says Pliny, with a noble self-confidence, " is imtrodden 
(non trita auctorihus via\ no one amongst my own country- 
men, or amongst the Greeks, has as yet attempted to treat of 
the whole of nature under its character of imiversality {nemo 
apud GrcBcos qui units omnia tractaverit). If my undertaking 
should not succeed, it is, at any rate, both beautiM and noble 
(j>ulchrum atque magnificum) to have made the attempt." 

A grand and single image floated before the mind of the 
intellectual author, but suffering his attention to be distracted 
by specialities, and wanting the living contemplation of nature, 
he was unable to hold &st this image. The execution was 
incomplete, not merely from a superficiality of views, and a 
want of knowledge of the objects to be treated of (here we, of 
course, can only judge of the portions that have come down to 
ns), but also from an erroneous mode of arrangement. We 
discover in the author the busy and occupied man of rank, 
who prided himself on his wakefulness and nocturnal labours^ 



XNFLITENCE OF THE BOMAN EMPIBE. 565 

but who, undoubtedly, too often confided the loose web of an 
endless compilation to his ill-informed dependents, whilst he 
was himself engaged in superintending the management of 
public affairs, when holding the place of Governor of Spain,, 
or of a superintendent of the fleet in Lower Italy. This taste 
for compflation, for the laborious collection of the sepa- 
rate observations and facts yielded by science as it then 
existed, is by no means deserving of censure, but the want of 
success that has attended Pliny's undertaking is to be ascribed 
to his incapacity of mastering the materials accumulated, of 
bringing the descriptions of nature under the control of higher 
and more general views, or ©f keeping in sight, the point of 
view presented by a comparative study of nature. *- The germs 
of such nobler, not merely orographic but truly .geognostio 
views, were to be met with in Eratosthenes and Strabo, but 
Pliny never made use of the works of the latter, and only on 
one occasion of those of the former; nor did Aristotle's his- 
tory of animals teach him their division into large classes 
based upon internal organisation, or lead him to adopt the 
method of induction, which is the only safe means of generalis- 
ing results. 

Begroning with pantheistic considerations, Pliny descends 
from the celestial regions to terrestrial objects. He recognises 
the necessity of representing the forces and the glory of 
nature {natur<B vis atque mctfestas) as a great and comprehen- 
sive whole (I would here refer to the motto on the title of my 
work), and at the beginning of the Third Book he distin- 
giiishes between general and special geography; but this 
distinction is again soon neglected when he becomes absorbed 
in the dry nomenclature of coimtries, mountains, and rivers. 
The greater portions of Books VIII.-XXVII., XXXIII. 
and XXXIV., XXXVI. and XXXVII., consist of categorical 
enumerations of the three kingdoms of nature. Pliny the 
Younger, in one of his letters, justly characterises the work of 
his uncle as ** learned and fiill of matter, no less various . than 
nature herself {opus diffusum, eruditum, nee minus varium 
quam ipsa naturay* Many things which have been made 
subjects of reproach against Pliny as needless and irrelevant 
admixtures, rather appear to me deserving of praise. It has 
always afforded me especial gratification to observe that he 
refers so firequentlyy and with mich evident partiality to the 
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influence exercised by nature on the ciTilisation and mental 
development of mankind. It must, however, be admitted that 
his points of connection are seldom felicitouslj chosen (as, £>r 
instance, in VII. 24^7; XXV. 2; XXVL 1; XXXV. 2; 
XXXVI. 2-4; XXXVII. 1). Thus the consideration of the 
nature of mineral and vegetable substances leads to the intro- 
duction of a fragment of the history of the plastic arts, but 
this brief notice has become more important in the present 
state of our knowledge than all that we can gather regarding 
descriptive natural h^tory from the rest of the woik. 

The style of Pliny evinces more spirit and animation than 
true dignity, and it is seldom that his descriptions possess any 
degree of pictorial distinctness. We feel that the author has 
drawn his impressions from books and not from nature^ how-* 
ever freely it may have been presented to him m the different 
regions of the earth which he visited. A grave and sombre 
tone of colour pervades tiiio whole composition, and this sen-^ 
timental feeling is tinged with a touch of bitterness whenever 
ke enters upon the consideration of the conditions of man and 
his destiny. On these occasions^ almost as in the writings of 
Cicero, alliough with less simplicity of diction,* the aq^ect 
of the grand unity of nature is adduced as productive of 
encoumgement and consolation to man. 

Ilie conchision of the Hisioria NaturaUs of Pliny—- the great«> 
est Roman memorial transmitted to the literature of tiie middle 
ages-«-4s composed in a true spirit of cosmical description. It 
contains, in the condition in which we have possessed it since 
18dl,f a brief consideration of the comparative natural history 
of countries in different zones, an eulogium of Southern 
Europe between the Mediteiranean and the chain of the Alp8» 
and a description in praise of the Hesperian slcy, ** where die 
temperate and gentle mildness of the climate had,'' acc(u:ding 
to a d(^ma of the older Pytiu^ri^ms, " early hastened the 
liberation of mankind from barbarism/' 

* ^' Sist enim animorum ingemoramqne naturale qnoddam quasi 
p&lmltiAi consideratio contemplatioque nator®. Erigjniur, elatiores 
fieri vid«iattr, hmaaDa defi^icimwe, cogitantesqne sapera atqiie corf«sti» 
haec no8ti% at ezigna et minima^ conteainJjnua," <Clc., Acad,, ii 41,) 

t Plin., xxxyu. J3 <«d. SUIig., t. ▼. 1886, p. 820). All earliftr «di* 
tions dosed with the voids " Hispaniam quacunqoe amhitur man." 
The conclusion of the work was discovered in 1831, in a Banabeig 
Oodex, by Herr Ludwlg v. Jan, Prof^sasor at Sehtpelnftni. 
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The influence of the Eoman dominion as a constant element 
of union and fusion required the more iirgentlj and forciblj 
to be brought forward in a history of the contemplation of tha 
tmiverse, smce we are able to recognise the traces of this 
influence in its remotest consequences even at a period when 
the bond of political union had become less compact, and was 
even partially destroyed by the inroads of barbarians. Clau- 
dian, who stands forth in the decline of Kterature during tibft 
latter and more disturbed age of Theodosius the Great and 
his sons, distinguished &r the endowment of a revived poetiQ 
productiveness, still sings, in too highly kudatoxy strains, 
of the dominion of the Romans."*^ 

Hose est, in gremium tfictos qtuB sola recent, 
ffumaammque genus communi nomine/ovii, 
Matris^ non domince, ritu; civesgue voeavit 
Q\W8 domuit, nextique pio hnginqua revinxU. 
Hujus pcLcificis debemus mortbus omnes 
Qmd vduti pcdHU rtgitmibvs iUU^^ . • . 

IBxtemal means of constraint, artificially arranged civil 
institutions, and long continued servitude, might certainly 
tend to imite nations by destroying the individual existence 
of eadi one, but the feeling of the unity and common condition 
of the whole human race, and of the equal rights of all men, has 
a nobler origin, and is based on the internal promptings of 
the q>irit and on th^ force of religious convictions. Christianity 
has materially contributed to call forth this idea of the unity 
of the human race and has thus tended to exercise a 
favourable influence on the humanisation of nations in their 
morals, manners, and institutions. Although closely inter- 
woven with the earliest doctrines of Christianity, this idea of 
humanity met with only a slow and tardy recognition, for at 
the time when the new faith was raised at Byzantiimi, from 
political motives, to be the established religion of the state, its 
adherents were already deeply involved in miserable party 
dissensions, whilst intercourse with distant nations was 
impeded, and the foundations of the empire were shaken in 
many directions by external assaults. Even the personal 
£reedom of entire races of men long found no protection in 
Christian states, from ecclesiastical landowners and corporate 
bodies. 

* (7iuidiaii in Seamdum conmdatum SUUichonis, v. 150-155. 
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Such unnatural impediments, and many others which stand 
in the way of the intellectual advance of mankind and the 
ennoblement of social institutions, will all gradually disappear. 
The principle of individual and political freedom is implanted 
in the ineradicable conviction of the equal rights of one sole 
human race. Thus, as I have already remaied,* mankind 
presents itself to our contemplation as one great fraternity, 
and as one independent unity, striving for the attainment of 
one aim— the free development of moral vigour. This consi- 
deration of humanity, or rather of the tendency towards it, 
which sometimes checked, and sometimes advancing with a 
rapid and powerftd progressive movement, — and by no means 
u discovery of recent times, — belongs, by the generalising influ- 
ence of its direction, most specially to that which elevates and 
animates cosmical life. In delineating the great epoch of 
the history of the imiverse, which includes the dominion oi 
the Romans and the laws which they promidgated, together 
with the beginning of Christianity, it would have been impos« 
sible not to direct special attention to the manner in which 
the religion of Christ enlarged these views of mankind, and to 
the mild and long-enduring, although slowly operating, influ- 
ence which it exercised on general, intellectual^ moral, and 
social development. 

* See p. 368, and compare also Wiihehn TOa Humboldt^ Udttr dU 
Kawi-Sprache, bd. i. s. zzxriU. 
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INVASION OP THE AEABS. — INTELLECTUAL APTITUDE OF 
THIS BBANCH OF THE SEMITIC KACES. — INFLUENCE 
OF FOREIGN ELEMENTS ON THE DEVELOPMENT OF 

EUROPEAN CULTURE. THE INDIVIDUALITY OF THE 

NATIONAL CHARACTER OF THE ARABS. TENDENCY TO 

A COMMUNION WITH NATURE AND PH;YSICAL FORCES. 
MEDICINE AND CHEMISTRY. EXTENSION OF PHY- 
SICAL GEOGRAPHY. — ^ASTRONOMY AND MATHEMATICAL 
SCIENCES IN THE INTERIOR OF CONTINENTS. 

In the preceding sketch of the history of the physical contem- 
plation of the imiverse we have already considered four 
principal momenta in the gradual development of the recog- 
nition of the imity of nature, viz. : — 

1. The attempts made to penetrate from the basin of the 
Mediterranean, eastward, to the Euxine and Phasis; south- 
ward, to Ophir and the tropical gold-lands; and westward, 
through the Pillars of Hercules, into the ^'all encircling 
ocean." 

2. The Macedonian campaign, under Alexander the Great. 

3. The age of the Ptolemies. 

4. The universal dominion of the Eomans. 

We now, therefore, proceed to consider the important 
influence exercised on the general advancement of the 
physical and mathematical sciences, first, by the admixture 
of the foreign elements of Arabian culture with European 
civilisation, and, six or seven centuries later, by the mari- 
time discoveries of the Portuguese and Spaniards ; and like- 
wise their influence on the knowledge of the earth and the 
regions of space, with respect to form and measiirement, and 
to the heterogeneous nature of matter, and the forces inherent 
in it. The discovery and exploration of the New Continent, 
through the range of its volcanic Cordilleras and its elevated 
plateaux, where climates are ranged in strata, as it were, above 
one another, and the development of vegetation within 120 
degrees of latitude, undoubtedly indicates the period which 
has presented, in the shortest period of time, the greatest 
abimdance of new physical observations to the human mind. 

From this period the extension of Cosmical knowledge 
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ceased to be associated with separate and locally defined poli- 
tical occurrences. Great inventions now first emanated £rom 
spontaneous intellectual power ; and were no longer solely 
excited by the influence of separate, external causes. The 
human mind, acting simultaneously in several directions, 
created, by new combinations of thought, new organs, by which 
the human eye could alike scrutinise the remote regions of 
space and the delicate tissues of animal and vegetable structures 
which serve as the very substratum of life. Thus the whole of 
the seventeenth century, whose commencement was brilliantly 
signalised by the great discovery of the telescope, together 
with the immediate results by which it was attended — from 
Galileo's observation of Jupiter's Satellites, of the crescentic 
form of the disc of Venus, and the spots on the sun, to the 
theory of gravitation discovered by Newton — cranks as the 
most important epoch of a newly-created physical astronomy. 
This period constitutes, therefore, from the unity of l£e 
efforts made towards the observation of llie heavenly bodies, 
and in mathematical investigations, a sharply-defined 8ecti<»i 
in the great process of intellectual development, which, since 
then, 1ms been characterised by an uninterrupted progress. 

In more recent times, the difficulty of sign a1 ising separate mo- 
menta increases in proportion as human activity becomes more 
variously directed, and as the new order of eo&al and political 
relations binds all the various branches of science in one 
closer bond of union. In some few sciences, whose develop-' 
ment has been considered in the history of the physical con- 
templation of the universe, as, for injstance, in diemistry and 
descriptive botany, individual paiods may be instanced, evea 
in the most recent time, in which great advancement has been 
rapidly made, or new views suddenly opened, but, in the his^ 
toiy of the contemplation of the universe, which, from its 
very nature, must be limited to the consideration of those 
&cts regarding separate branches of science, which most 
directly relate to the extension of the idea of the Cosmos con- 
sidered as one natural whole, the connection of definite 
epochs becomes impracticable, since that which we have 
named the process of intdlectual development pre-supposes 
an unuxterrupted simultaneous advance in all spheres of Cos- 
mical knowledge. At this important point of separation 
between the downfall of the universal domini<m of the Bomans 
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and the introduction of a new and foreign element of civilisa- 
tion, by means of the first direct contact of our continent 
with the land of the tropics, it appears desirable that we 
should throw a general glance over the path on which we are 
about to enter. 

The Arabs, a people of Semitic origin, partially dispelled 
the barbarism which had shrouded Europe for upwards of 
two bundred years after the storms by which it had been 
shaken, from &e agressions of hostiLe nations. The Arabs 
lead us back to the imperishable sources of Greek philoso- 
phy; and besides the influence thus exercised on scientific 
cultiyation, they have also extended and opened new paths in 
the domain of natural investigation. In our continent these 
disturbii^ storms began under Yalentinian I., when the Huns 
(of Finnish, not Mongolian origin) penetrated beyond the Don 
in the closing part of the fourth century, and subdued, first 
the Alani, and subsequently, with their aid, the Ostrogotlis. In 
the remote parts of Eastern Asia, the stream of migratory 
nations had already been moved in its onward course for 
several centuries before our era. The first impulse was 
given, as we have already remarked, by the attax^k of the 
Hiun^u, a Turkish race, on the fair-haired and Uue-eyed 
XJsuni, probably of Indo-Germanic origin, who bordered on 
the Yueti (Geti), and dwelt in the upper river valley of the 
Hoangho, in the north-west of China. Hie devastating 
stream of migration directed from the great wall of Ghina, 
which was erected as a protection against the inroads of the 
Hiungnu (214 b. c.)) fiowed on through Central Asia, north 
of the chain of the Celestial mountains. These Asiatic hordes 
were iminfluenced by any religious zeal before they entered 
Europe, and some writers have even attempted to show that 
the Moguls were not as yet Buddhists when they advanced 
victoriously to Poland and Silesia.* Wholly different rela- 

* If, as has <^teii been asserted, Charles Martel, by his victoiy nt 
Tours, protected Central Burope against the Mussalman invasioD, it 
cannot be mftintained, with equal justice, that the retreat of the Kogxils 
alter the battle of Li^;mtz preyented Buddhism from penetrating to the 
shores of the Elbe and the Bhine. The Mongt^ian battle, which was 
f^vs^i in the plain of Wahlstatt, near LiegnitE, and in which J>9ke 
Heniy the Pious fell fighting bravely, took place on the 9tli oiApiiljiSm^ 
four years after Kaptschak (Kamtschatka), and Bussia became sul^ect to 
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tions imparted a peculiar character to the warlike aggressions 
of a more southern race— the Arabs. 

Eemarkable for its form, and distinguished as a detached 
branch of the slightly articulated continent of Asia, is situated 
the peninsula of Arabia, between the Red Sea and the Persian. 
Gulf, the Euphrates and the Syro-Mediterranean Sea.* It is 
the most western of the three peninsulas of Southern Asia, and 
its vicinity to Egypt, and to a European sea-basin, gives it 
signal advantages in a political no less than a commercial 
point of view. In the central parts of the Arabian Peninsula 
lived the tribe of the Hedschaz, a noble and valiant race, un- 
learned, but not wholly rude, imaginative, and, at the same 
time, devoted to the careful observation of all the processes of 
free nature, manifested in the ever-serene vault of heaven, 
and on the surface of the earth. This people, after having 
continued for thousands of years almost without contact with 
the rest of the world, and advancing chiefly in Nomadic 
hordes, suddenly burst forth from their former mode of life, 
and acquiring cultivation from the mental contact of the 
inhabitants of more ancient seats of civilisation, converted 
and subjected to their dominion the nations dwelling between 
the Pillars of Hercules and the Indus, to the point where the 
Bolor chain intersects the Hindoo Coosh. Ihey maintained 
relations of commerce, as early as the middle of the ninth 
century, simultaneously with the northern countries of 
Europe, with Madagascar, Eastern Africa, India, and China; 
dLSiised languages, money, and Indian numerals, and founded 
a powerM and long-enduring communion of lands united 
together by one common religion. In these migratory 
advances great provinces were often only temporarily occu- 
pied. The swarming hordes, threatened by the natives, only 
rested for awhile, according to the poetical diction of their 

the Asiatic horde, under Batu, the grandson of Ohengis Ehan. But 
the earliest introduction of Buddhism among the Mongolians took 
place in the year 12i7, when, in the east at Leang-tscheu, in the 
Chinese province of Schensi, the sick Mongolian Prince Godan caused 
the Sakya Pandita, a Thibetian archbishop, to be sent for, in order to 
cure and convert him. (Klaproth in a manuscript fragment. " Ueber 
die Verbreitung des Bvddhiamua im dsUichen und n^dlichen Asien.'^ 
The Mongolians have never, occupied themselves with the conversion of 
eonquered nations. 
* See p. 29(>. 
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own liistorians, " like groups of clouds which the winds ere 
long win scatter abroad.'* No other migratory movement 
has presented a more striking and instructive character ; and 
it would appear, as if the depressive influence, manifested in 
circumscribing mental vigour, and whii^h was apparently in- 
herent in Islamism, acted less powerftilly on the nations under 
the dominion of the Arabs than on Turkish races. Persecution 
for the sake of religion was here, as everywhere, even among 
Christians, more 3ie resiilt of an imbounded, dogmatising 
despotism, than the consequence of any original form of 
belief, or any religious contemplation existing amongst the 
people. The anathemas of the Koran are especially directed 
against superstition and the worship of idols, amongst races 
of AramsBic descent.* 

As the life of nations is, independently of mental culture, 
determined by many external conditions of soil, climate, and 
vicinity to the sea, we must here remember the great 
varieties presented by the Arabian peninsula. Although 
the first impulse towards the changes effected by the Arabs in 
the three continents emanated from the Ismaelitish Hedschaz, 
and owed its principal force to one sole race of herdsmen, 
the littoral portions of the peninsula had continued for thou- 
sands of years, open to intercourse with the rest of the world. 
In order to understand the connection and existenbe of great 
and singular occurrences, it is necessary to ascend to the 
primitive causes, by which they have been gradually prepared. 

Towards the south-west, on the Erythrean Sea, Hes Yemen, 
the ancient seat of civilisation (of Saba), the beautiful, fruit- 
ful, and richly cultivated land of the JoctanideB-f It pro- 
duced incense (the lehonah of the Hebrews, perhaps the Bos- 

* Hence the contrast between the tyrannical measares of Motewekkil, 
the tenth Caliph of the house of the Abaasides, against Jews and 
Christians (Joseph von Hammer, Ueher die Ldnderverwaltung unter 
dem Chalifate, 1835, s. 27, 86, und 117), and the mild tolerance ot 
wiser mlers in Spain (Conde, Hist, de la Dominacion de los Arahea 
en Espaha, T. i. 1820, p. 67). It should also be remembered, that 
Omar, after the taking of Jerusalem, tolerated every rite of Christian 
worship, and concluded a treaty with the Patriarch fiivourable to the 
Christians. {Fundgrvben dea Orients, Bd. v. s. 68.) 

+ It would appear from tradition, that a branch of the Hebrews mi- 
grated to southern Arabia^ under the name of Jokthan (Qachthan,) be* 
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wellia fliiirifera of Colebrooke) * myrrh, (a »pede9 of amyris, 
first accurately described by Ehrenberg,) and tbe sorcalled 
balsam of Mecca, (the balsamodendron gileadcnse, of 
Kimth). These products constituted an important branch of 
commerce between the contiguous tribes and the Egyptians, 
Persians, and Indians, as well as the Greeks and IU)mans ; 

fore Ihe tixne of Abraham, and there founded floorishizig kingdoms. 
(Ewald, Oeschichte des VoOeea Israel, Bd. i. s. 387 mxd 450.) 

* The tree which furnishes the Arabian incense of Hadramaut^ cele- 
brated from the earliest times, and which is never tobefound in the Island 
of Soootora, has not jet been discovered and determined by any botanist, 
not even by the laborious investigator Ehrenbeig. An article similar 
to this incense is found in eastern India, and particularly in Bnndel- 
cund, and is exported in considerable quantities from Bombay to 
China. This Indian incense is obtained, according to Colebrooke {Ad- 
<Kt%c Eeaearched, voL ix. p. 877), from a plant made known by Rox- 
burgh, BostceUia thurifera, or serrcUa, (included in Kunth's &mily of 
BururaeecB), Ab frx>m the very ancient commercial connections between 
the coasts of southern Arabia and western India (Gildemelster, Scrip- 
torum Arabvm Loci de rebvs Indicia, p. 35), doubts might be enters 
tained as to whether the Xifiavog of l^eophrastus, (the thvs of the 
Bomans), belonged originally to the Arabian peninsula^ Lassen's remark 
{Indiache AUerthumehmde, Bd. i. s. 286), that incense is called "f^ 
VHuuif Javanese, t. e., Arabian," in Amara-Eoscha itself becomes very im- 
portant apparently implying that this product is brought to India from 
Arabia. It is called Turuschka* pindaka* aihld, (three names signify- 
ing incense,) "ydwand" in Amara-Eoscha. {ATruiraJcocha, pubf. par 
A. lioiseleur Desiongchamps, P. i. 1889, p. 156.) Dioscorides sdso 
distinguishes Arabian from Indian incense. Carl Bitter, in his excel- 
lent monograph on the kinds of incense {Asien, Bd viii. Abth. i. s. 
856-872), remarks very justly, that, from the nnularity of climate, 
this species of plant {BoatveUia {hurt/era,) might be diffiised from India 
through the south of Persia to Arabia. The American incense (Oliba- 
num americanum of our Pharmacopoeias,) is obtained from Idea guja- 
nensia, Aubl. and Idea tacamahaca, which Bonpland and myself fre- 
quently found growing on the vast grasi^ plains (Uanos) of Calaboso, 
in South America. Idea, like BosweUia, belcwgs to the fiunily of 
Buraeraeem. 

The red pine (Pima abieSy Linn.,) produces the common inooise 
of our churches. The plant which bears myrrh, and which Bruce 
thought he had seen, (Ainslie, Materia Medica qf ffindostan, Madras, 
1818, p. 29), has been discovered by Ehrenbeig, near el-Oisan in Arabia, 
and has been described by Fees von Eeenbeck from the specimens col- 
lected by him, under the name of Balsamodendron myrrlio,, Tbe 
Balaamodendron Kotaf of Eunth, an Amyrls of ForskaaJ, was long 
erroneously regarded as the true myrrh-tree. 
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and it was owing to ilieir abundance and luruririance that 
tbe ooontrj acquired the designation of ^Arabia Felix," 
which oocufs as early as in t£e writings of Diodoms and 
Stnibo. In the south-east of the peninsula, on the Persian 
Gulf, and opposite the Phcenician settlements of Aradus and 
lyio^ l^y Crenfaa, an important emporium for Indian articles 
of commerce. 

Althmigfa the greater part of the interior of Arabia may 
be termed a barren, tredess, and sandy waste, we yet meet 
in Oman, between Jaikn and Basna, with a whole range of 
weU-cultiTated oases, irrigated by subterranean canals ; and 
we are indebted to tlie meritorious actiyity of the traveller, 
Wdlsted, for the knowledge of three mountain chains, of 
wbidbi the highest and wood-crowned summit, named Dschebel- 
Akhdar, rises six thousand feet above the level of the sea 
near Maskat* In the hilly country of Yemen, east of Loheia, 
and in the littoral range of Hedschaz, in Asyr, and also to 
&e east of Mecca, at Tayef, there are elevated plateaux, 
whose perpetually low temperature was known to the geo- 
grapher, Edrisi.f 

The same diversity of mountain landscape characterises 
the peninsula of Sinai, the Copper-land of {he Egyptians of 
the old kingdom, (before the time of the Hyksos,) and the 
stony valleys of Petra. I have already elsewhere spoken of 
ihe Phoenician commercial settlements on the most northern 
poriaxm. of the Bed Sea, and of the expeditions to Ophir, 
under Hiram and Solomon, which started from Ezion-GI^>er.t 
Arabia, and the neighbouring island of Socotora, (the island 
of Dioscorides,) inhabited by Indian colonists, participated in 
ti»e nniversal traffic with India and the eastern coasts of A&ica, 
Tlie natural products of these countries were interchanged 
ioar those of Hadramaut and Yemen. " All they from 
Sheba shall eome,'' sings the prophet Isaiah of the drome- 
daries of Midiaai, ^' they shall bring gold and incen6e."§ 
Petca was tiie emporium for the costly wares destined for Tyre 
and Sidon, and the principal settlement of the Nabataei, a 
people once mighty in commerce, whose primitive seat is 

• Wellated, Travels in Arabia, 1888, vol. i. pp. 272-289. 

'f- Jomard, Etudes giogr. et hist, sur VArabie, 1889, pp. li and 82. 

t See p. 499. 

§ Isaiah, ch. Iz. v. & 
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supposed by the philologist Quatrem^re, to have been situ- 
ated among the Gerrhcoan mountains, on the Lower Euphrates. 
This northern portion of Arabia maintained an active con- 
nection with other civilised states, from its vicinity to Egypt, 
the division of Arabian tribes over the Syro-Palestinian 
boundaries and the districts around the Euphrates, as well as by 
means of the celebrated caravan track from Damascus through 
Emesa and Tadmor (Palmyra) to Babylon. Mohammed him- 
self, who had sprung from a noble but impoverished &mily 
of the Koreischite tribe, in his mercantile occupation, visited, 
before he appeared as an inspired prophet and reformer, the 
fair at Bosra on the Syrian frontier, that at Hadramaut the 
land of incense, and more particularly that held at Okadh, 
near Mecca, which continued during twenty days, and whither 
poets, mostly Bedouins, assembled annually, to take part ir 
the lyric competitions. I mention these individual facts 
referring to international relations of conmierce, and the 
causes from which they emanated, in order to give a more ani- 
mated picture of the circumstances which conduced to prepare 
the way for a universal change. 

The spread of Arabian poptdation towards the north, 
reminds us most especially of two events, which, notwith- 
standing the obscurity in which their more immediate rela- 
tions are shrouded, testify that even thousands of years before 
Mohammed, the inhabitants of the peninsiila had occasionally 
taken part in the great universal traffic, both towards the 
west and east, in the direction of Egypt and of the Euphrates. 
The Semitic or Arameeic origin of tiie Hyksos, who put an 
end to the old kingdom under the twelfth dynasty, two thou- 
sand two hundred years before our era, is now almost univer- 
sally admitted by all historians. Even Manetho says, '' some 
maintain that these herdsmen were Arabians." Other autiio- 
rities call them Phoenicians, a tfom. which was extended in 
antiquity to the inhabitants of the valley of the Jordan, and 
to all Arabian races. The acute Ewald refers especially to 
the Amalekites, who originally lived in Yemen, and dien 
spread themselves beyond Mecca and Medina to Canaan and 
Syria, appearing in the Arabian annals as rulers over Egypt, 
in the time of Joseph."^ It seems extraordinary that the 

* Ewald, Oeach. des Volhes Israa, Bd. L & 300 nnd 450; Bonaeiv 
^gypten, Buch ill. s. 10 und 82. The traditions of Modes and Per« 
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tiomadic races of the Hyksos sho ild have been able to subdue 
the ancient powerful and well-organized kingdom of the Egyp- 
tians. Here the more freely constituted nation entered into a 
successful contest with another long habituated to servitude, but 
yet the victorious Arabian immigrants were not then, as in 
more modem times, inspired by religious enthusiasm. The 
Hyksos, actuated by fear of the Assyrians, (races of Arpasch- 
schad,) established their festivals and place of arms at Avaris, 
on the eastern arm of the Nile. This circumstance seems to 
indicate attempted advances on the part of hostile warlike 
bodies, and a great migration westward. A second event, 
which occurred probably a thousand years later, is mentioned 
by Diodorus on the authority of Ctesias.* Ariaeus, a powerful 
prince of the Himyarites, entered into an alliance with Ninus, 
on the Tigris, and after they had conjointly defeated the 
Babylonians, he returned laden with rich spoils to his home 
in southern Arabia.f 

Although a free pastoral mode of life may be regarded as 
predominating in the Hedschaz, and as constituting that of a 
great and powerful majority, the cities of Medina and of Mecca 
with its ancient and mysterious temple-holiness, the Eaaba, 
are mentioned as important places, much frequented by 
£[>reigners. It is probable that the complete and savage 
wildness generated by isolation, was unknown in those dis- 
tricts which we term river valleys, and which were contiguous 
to coasts or to caravansery tracks. Gibbon, who knew so well 
how to consider the Conditions of human life, draws atten- 
tion to the essential differences existing between a nomadic 
life in the Arabian peninsula and that described by Hero- 
dotus and Hippocrates, in the so-called land of the Scythians; 
since, in the latter region, no portion of the pastoral people 
ever settled in cities ; whilst in the great Arabian peninsula, 

dans in northern Africa indicate very ancient migrations towards the 
west. They have been connected with the various versions of the myth 
of Hercules, and with the Phcenician Melkarth. (Compare Sallust, 
BeUum Jugurth. cap. 18, drawn from Punic writings, by Hiempsal; and 
Pliny, y. 8.) Strabo even terms the Maurusians, (inhabitants of Mai!« 
ritania») " Indians who had come with Hercules." 

♦ Diod. Sic. lib. ii. cap. 2 and 3. 

f CtesicB Cnidii Operum reliquicB, ed. Baehr, Fragnnenta Assyriaca, 
p. 421 ; and Carl Mttller, in Dindorf s edition of Herodotus^ (Par. 1844^) 
pp. 18-15. 

2 p 
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the country people still hold communion with the inhabitants 
of the towns, whom they regard as of the same origin as them- 
selves.'^ In the Eii^his steppe, a portion of the plain, inha- 
bited by the ancient Scythians, (the Scoloti and Sacas,) and 
which exceeds in extent the area of Germany, there has 
never been a city for thousands of years, and yet at the time 
of my journey in Siberia, the number of the tents (Yurti or 
Kibitkes), occupied by the three nomadic hordes, exceeded 
400,000, which would give a population of 2,000,000.1 It 
is hardly necessary to enter more circumstantially into the 
consideration of the effect produced on mental culture, by 
such great contrasts in the greater or less isolation of a 
nomadic life, even where equal mental qualifications are 
presupposed. 

In the more highly-gifted race of the Arabs, natural adap- 
tibility for mentsd cultivation, the geographical relations we 
have already indicated, and the ancient commercial inter- 
course of the littoral districts with the highly civilized neigh- 
bouring states, all combine to explain how ike irruption into 
Syria and Persia, and the subsequent possession of Egypt, 
were so speedily able to awaken in the conquerors a love for 
science, and a tendency to the pursuit of independent obser- 
vation. It was ordained in the wonderful decrees by whidi 
the course of events is regulated, that the Christian sects 
of Nestorians which exercised a very marked influence on the 
geographical difiusion of knowledge, should prove of xise to 
Sie Arabs, even before they advanced to the erudite and con- 
tentious city of Alexandria, and that protected by the armed 
followers of the creed of Islam, these Nestorian doctrines of 
Christianity were enabled to penetrate far into Eastern Asia. 
The Arabs were first made acquainted with Greek literature 
through the Syrians, a kindred Semitic race, who had them- 
selves acquired a knowledge of it only about a hundred and 
fifty years earlier through the heretical Nestorians. J Physi- 
cians, who had been educated in the scholastic establishments 
of the Greeks, and in the celebrated school of medicine foimded 

* Gibbon, Hist, of the Decline and FdU <^ the Boman Empire, 
vol. ix. chap. 50, p. 200, (Leips. 1829.) 

t Humboldt, Asie cerUr, T. ii. p. 128. 

t Jourdain, Recherchea critiques sur VAge des Traductions cPArisioi^ 
1819, pp. 81 and 87. 
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by the Nestorian Christians at Edessa in Mesopotamia, were 
settled at Mecca as early as Mohammed's time, and there 
lived on a footing of friendly intercourse with lie Prophet 
and Abu-Bekr. 

The school of Edessa, a protoiype of the Benedictine 
schools of Monte Cassino and Salerno, gave the first impolse 
to a scientific investigation <^ remedial agents yielded from the 
mineral and vegetable kingdoms. When these establishments 
were dissolved by Quistian &naticism, under Zeno the Isau- 
rian, the Nestorians were scattered over Persia, where they 
soon attained to x)olitical importance, and founded at 
Dschondisapur, in Khusistan, a medical school, which was 
afterwards much frequented. They succeeded towards the 
middle of the seventh century, in extending their know- 
ledge and their doctrines as far as China, under the Hiang 
dynasty, 572 years after Buddhism had penetrated thither 
from India. 

The seeds of western civilization, which had been scattered 
over Persia by learned monks and by the philosophers of the last 
Platonic school at Athens persecuted by Justinian, had exer- 
cised a beneficial influence on the Arabs during their first 
Asiatic campaigns. However faint the sparks of know- 
ledge diflPiised by the Nestorian priesthood might have been, 
their peculiar tendency to the iavestigation of medical phar- 
macy, could not feil to influence a race which had so long 
lived in the enjoyment of a free communion vriih nature, 
and which preserved a more vivid feeling for every kind erf 
natural investigation, than the Greek and Italian inhabitants 
of cities. The cosmical importance attached to the age ot 
the Arabs depends in a great measure on the national charac- 
teristics, which we are here considering. The Arabs, I would 
again remark, are to be regarded as the actual founders of 
physical science, considered m the sense which we now apply 
to the words. 

It is imdoubtedly extremely difficult to associate any abso- 
lute beginning with any definite epoch of time in the history 
of the mentid world, and of the intimately connected ele- 
ments of thought. Individual luminous points of knowledge, 
and the processes by which knowledge was gradually attained, 
may be traced, scattered through very early periods of time. 
How great is the difference that separates Dioscorides, who 
2f 2 
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distilled mercury from cinnabar, from the Arabian chemist, 
Dscheber ; how widely is Ptolemy, as an optician, removed 
from Alhazen ; but we must, nevertheless, date the founda- 
tion of the physical sciences, and even of natural science, from 
the point where new paths were first trodden by many dif- 
ferent investigators, although with imequal success. To the 
mere contemplation of nature, to the observation of the 
phenomena accidentally presented to the eye in the terres- 
trial and celestial regions of space, succeeds investigation 
into the actual, an estimate by the measurement of magnitudes 
and the duration of motion. The earliest epoch of such a spe- 
cies of natural observation, although principally limited to 
organic substances, was the age of Aristotle. There remains 
a third and higher stage in the progressive advancement of 
the knowledge of physical phenomena, which embraces 
an investigation into natural forces and the powers by 
which these forces are enabled to act, in order to be able to 
bring the substances liberated into new combinations. The 
means by which this liberation is effected are experiments, 
by which phenomena may be called forth at will. 

This last-named stage of the process of knowledge, which 
was almost wholly disregarded in antiquity, was raised by 
the Arabs to a high degree of development. This people 
belonged to a country which enjoyed, throughout its whole 
extent, the climate of the region of palms, and in its greater 
part that of tropical lands, (the tropic of Cancer intersecting 
the peninsula in the direction of a line running from Maskat 
to Mecca,) and this portion of the world was, therefore, cha- 
racterized by the highly developed vital force pervading vege- 
tation, by which an abundance of aromatic and balsamic 
juices was yielded to man from various beneficial and dele- 
terious vegetable substances. The attention of the people 
must early have been directed to the natural products of their 
native sou, and those brought as articles of commerce from 
the accessible coasts of Malabar, Ceylon, and Eastern Africa. 
In these regions of the Torrid Zone, organic forms become 
individualized within very limited portions of space, each one 
hemg characterised by individual products, and thus increas- 
ing the communion of men with nature, by a constant 
excitement towards natural observation. Hence arose the 
vish to distinguish carefrdly from one another these precious 
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articles of commerce, which were so important to mediciiie« 
to manufactures, and to the pomp of temples and palaces; and 
to discover the native region of each, which was often art- 
ftdly concealed from motives of avarice. Starting from the 
staple emporium of Gerrha, on the Persian Gulf, and from 
Yemen, the native district of incense, numerous caravan- 
tracks intersected the whole interior of the Arabian penin- 
sula to Phoenicia and Syria, and thus everywhere diflSised a 
taste for and a knowledge of the names of these powerful 
natural products. 

The science of medicine which was founded by Dioscorides 
in the school of Alexandria, when considered with refe- 
rence to its scientific development, is essentially a creation of 
the Arabs, to whom the oldest and, at the same time, one of 
the richest sources of knowledge, that of the Indian physi- 
cians, had been early opened.* Chemical pharmacy was 
created by the Arabs, whilst to them are likewise due the 
first oflBcial prescriptions regarding the preparation and ad- 
mixture of different remedial agents, — ^the dispensing recipes 
of the present day. These were subsequently diffiised over 
the south of Europe by the school of Salerno. Pharmacy and 
Materia Medtca, the first requirements of practical me^cine, 
led simultaneously, in two directions, to the study of botany 
and to that of chemistry. From its narrow sphere of utility, 
and its limited application, botany gradually opened a wider 
and freer field, comprehending investigations into the struc- 
ture of organic tissues, and their connection with vital forces, 
and into tiie laws by which vegetable forms are associated 
in families, and may be distinguished geographically, accord- 
ing to diversities of climate and differences of elevation above 
the earth's surface. 

From the time of the Asiatic conquests, for the mainte- 
nance of which Bagdad subsequently constituted a central 
point of power and civilization, the Arabs spread themselves, 

* On the knowledge which the Arabs derived from the Hindoos 
regarding Materia Medica, see Wilson's Important investigations in 
the Oriental Magazine of CakvUa, 1823, Feb. and March; and those 
of Royle, in his Essay on the Antiquity of Hindoo Medicine, 1837 
pp. 66-69, 64-66, 73, and 92. Compare an account of Arabic phar- 
maceutical writings, translated from Hindostanee, in Ainslle, (Madras 
edition,) p. 289. 
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in the short space of seventy years, over Egypt, Cyrene, and 
Carthage, through the whole of Northern Asia to the far 
remote western peninsiila of Iberia. The inconsiderable 
degree of cultivation possessed by the people and their 
leaders, might certainly incline us to expect every demon- 
stration of rude barbarism, but the mythical account of the 
burning of the Alexandrian Library by Amru, including the 
accoimt of its application during six months, as fuel to heat 
4000 bathing rooms, rests on the sole testimony of two 
writers who lived 580 years after the alleged occurrence took 
place.* We need not here describe how, in more peaceful 
times, during the brilliant epoch of Al-Mansur, Haroun Al- 
Kaschid, Mamun, and Motasem, the courts of princes, and 
public scientific institutions, were enabled to draw together 
large nimibers of the most distinguished men, although with- 
out imparting a freer development to the mental culture of 
the mass of t£e people. It is not my object in the present work 
to give a characteristic sketch of the far extended and variously 
developed literature of the Arabs, or to distinguish the ele- 
ments that spring from the hidden depths of the organiza- 
tion of races, and the natural unfolding of their character, 
from those which are owing to external inducements and 
accidental controlling causes. The solution of this important 
problem belongs to another sphere of ideas, whilst our histo- 
rical considerations are limited to a fragmentary enumeration 
of the various elements which have contributed in mathema- 
tical, astronomical, and physical science, towards the diffu- 
sion of a more general contemplation of the universe amongst 
the Arabs. 

Alchemy, magic, and mystic fancies, deprived by scho- 
lastic phraseology of all poetic charm, corrupted here, as 
elsewhere, in the middle ages, the true results of enquiry; 
but still the Arabs have enlarged the views of nature, and 

fiven origin to many new elements of knowledge, by their in- 
e&tigable and independent labours, while, by means of careful 
translations into their own tongue, they have appropriated to 
themselves the fruits of the labours of earlier cultivated 

* Gibbon, ToL ix. diap. 51, p. 392 ; Heeren, Gach. de»Studiims der 
Ha99i9ch€n LiUeratur, bd. i. 1797, fl. 44 nnd 72; Qaacy^ Abd-AUatif, 
p. 240; Parthey, Vcu aUxandriniacfie Museum, 1838, 8. 106. 
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generations. Attention has been justly drawn to tlie great 
difference existing in the relations of civilization between im- 
migrating Germanic and Atabian races.* The former became 
cultivated after their immigration, the latter brought with 
them from their native oountay, not only their religion but a 
highly polished langus^e, and the graceM blossoms of a 
poetry, which has not been wholly devoid of influence on the 
Proven9als and Minnesingers. 

The Arabs possessed remarkable qualifications, alike for 
appropriating to themselves, and again difEusing abroad, 
the seeds of knowledge and general intercourse, from the 
Euphrates to the Guadalquiver, and to the south of Central 
Africa. They exhibited an unparalleled mobility of cha- 
racter, and a tendency to amalgamate with the nations whom 
they conquered, wholly at variance with the repelling spirit of 
the Israelitish castes, while, at the same time, they adhered 
to their national character, and the traditional recollections 
of their original home, notwithstanding their constant change 
of abode. No other race presents us with more striking ex- 
amples of extensive land journeys, undertakcQ by private 
individuals, not only for purposes of trade but also with the 
view of collecting information, surpassing in these respects 
the travels of the Buddhist priests of Thibet and China, 
Marco Polo, and the Christian Missionaries, who were sent 
on an embassy to the Mongolian princes. Important ele- 
ments of Asiatic knowledge reached Europe, through the 
intimate relations existing between the Arabs and the natives 
of India and China, (for at the close of the seventh century, 
under the Caliphate of the Ommajades, the Arabs had already 
extended their conquests to Kaschgar, Kabul, and the Pun- 
jaub.)! The acute investigations of Reinaud have taught us 

♦ Heinrich Rltter, Cfesch, der chrisUichen PhiloiopMe, th. iii. 1844, 
8. 669-676. 

+ Reinaud, in three late writings, which show how much may still 
be derived from Arabic and Persian, as well aa Chinese sources; 
thragments AraJbcs et Persaruf ifUdite rdatifs d Vlnde antirieure- 
ment au Xle siicle de V^re chrStienne, 1846, pp. xx.-xxxiii,; Helc^ 
Hon des Voyages faiU par les Arabea et Us Persans dans VInde ei d 
la Chine dans le IXe siedt de notre ^c, 1845, t. i.p. xlvi.; Mimoire 
giog. et hist sur VJndc d'aprts Us Scrivains Arahes, Persans, et 
Chinois, anterieurement au milieu du onziime siide de Vire dire' 
tienne, 1846, p. 6. The second of these memoirs of the learned 
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the amount of knowledge regarding India that may be 
derived from Arabian soiux^es. The incursion of the Moguls 
into China certainly disturbed the intercourse with the nations 
beyond the Oxus, but the Moguls soon served to extend the 
international relations of the Arabs, from the light thrown on 
geogi-aphy by their observations and careM investigations, 
from the coasts of the Dead Sea to those of Western Africa, 
and from the Pyrenees to Scherif Edrisi*s marsh lands of 
Wangarah, in the interior of Africa.* According to the 
testimony of Frahn, Ptolemy's geography was translated into 
Arabic by order of the CsJiph Mamun, between the years 
813 and 833; and it is not improbable that several fragments 
of Marinus Tyrius, which have not come down to us, werq 
employed in tiiis translation.! 

Of the long series of remarkable geographers, presented to 
us in the literature of the Arabs, it will be sufficient to name 
the first and last, El Istachri and Alhassan, (Johannes 
Leo Africaiius).J Geography never acquired a greater 
acquisition of facts, even from the discoveries of the Portu- 
guese and Spaniards. Within fifty years after the death of the 

Oriental scholar is based on the incomplete treatise of the Abb6 
Henaudoty Anciennea ReUUions des Indea, et de la Chine, de deux 
Voyageura Mahometans" 1718. The Arabic manuscript contains 
only one notice of a voyage, that of the merchant Soleiman, who em- 
barked on the Persian Gulf in the year 851. To this notice is added, 
what Abu-Zeyd-Hassan, of Syraf in Farsistan, who had never travelled 
to India or China, had learnt from other well-informed merchants. 

* Reinaud et Fav6 Du Feu ffrigeoie, 1845, p. 200. 

+ Ukert, Ueber Marinus Tyrius und Ptolemaus die Oeographen, 
in the Hheinische Museum fiir Pkiloloffie, 1839, s. 329-332; Gilde- 
meister, De rebus Indicis, pars 1, 1838, p. 120 ; Asie centraUf t ii. 
p. 191. 

t The " Oriental Geography of Ebn-Haukal," which Sir William 
Ouseley published in London in 1800, is that of Abu-Ishak el-Ist&chri, 
and, as FrUhn has shown (Ibn Fozlan, p. ix. zxii. and 256-263), is 
half a century older than Ebn-Haukal. The maps which accompany 
the " Book of Climates" of the year 920, and of which there is a fine 
manuscript copy in the library of Gotha, have afforded me much aid in 
my observations on the Caspian Sea and the Sea of Aral {Asie 
centrale, t. ii. pp. 192-196). We have lately been put in possession of 
an edition of IsUU;hri, and a German translation ; (Liber Climatum, 
ad similitudinem codicis Ooihani delineandum, cur. J. H. Moeller, 
Goth. 1839 ; Da>8 Buch der Lander, translated from the Arabic by 
A. D. Mordtmann^ Hamb. 1845>« 
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Prophet, the Arabs had akeady reached the extremest western 
coasts of AMca and the port of Asfi. Whether the islands of 
the Guansches were visited hy Arabian vessels subsequently, 
as I was long disposed to conjecture, to the expedition of the 
so-called Ahnagrurin adventurers to the Mare tenebrosum, is 
a question that has again been lately regarded as doubtful.* 
The presence of a great quantity of Arabian coins, found 
buried in the lands of the Baltic, and in Hie extreme northern 
parts of Scandinavia, is not to be ascribed to direct inter- 
course with Arabian vessels in those regions, but to the 
widely-diflftised inland trade of the Arabs .f 

Geography was no longer limited to a representation of the 
relations of space, and the determinations of latitude and lon- 
gitude, which had been multiplied by Abul-Hassan, or to a 
description of river districts and mountaLa chains; but it 
rather led the people, already familiar with nature, to an 
acquaintance with Ihe organic products of the soil, especially 
those of the vegetable world .J The repugnance entertained by 

* Compare Joaquim Jose da Costa de Macedo, Memoria em que ae 
pretende provar que osArabes nao conhecerao as Canarias antes doa 
Portuguezes, (Lisboa, 1844,) pp, 86-99, 206-227, with Humboldt, 
Examen crit. de VHiM. de la Oioffraphie, t. ii. pp. 137-141. 

+ Leopold von Ledebur, Ueber die in den Baltiscken Ldndem 
g^ndeTien Zeugnisse eines Handds-Verkehrs mit dem Orient zur 
Zeit der Arabischen Weltherrschctft, 1840, s. 8 und 75. 

t The determmations of longitude which Abul-Hassan All of Mo- 
rocco, an astronomer of the thirteenth century, has embodied in his 
work on the astronomical instruments of the Arabs, are all calculated 
from the first meridian of Ann. M. S6dillot, the younger, first directed 
the attention of geographers to this meridian; I have also made it an 
object of careful inquiry, because Columbus, who was always guided by 
Cardinal d'Ailly's Im%go Mundi, in his phantasies regarding the differ- 
ence of form between the eastemand western hemispheres, makes mention 
of an Isla de Ann: "centro de el hemispherio del qual habla Tolom^o 
y qu^s debaxo la linea equinoxial entre el Sino Arabico y aquel de 
Persia." (Compare 1. 1. S6dillot, TraitS des Instrumens astronomiques 
des Arabesy pubL par L. Am. S^dillot, t. L 1834, pp. 312-318, t iu 
1885, preface, with Humboldt's Examen crit, de VHist. de la OSogr. 
t. lii. p. 64, and Asie centarale, t. iii. pp. 593-596, in which the data 
occur which I derived from the Mappa Mundi of Alliacus of 
1410, in the " Alphonsine Tables,'* 1483, and in Madrignano*s Itine- 
raaium Portv^aUenaium, 1508. It is singular that Edrisi appears to 
know nothing of Khobbet Ann (Cancadora, more properly Kankdei). 
S^dillot the younger (in the M^moire aur lea syst^es g6ographiqw9 
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all the adherents of Iskmism towards anatomical mvestigation;., 
impeded their advance in zoology. They remained contented 
with that which they were able to appropriate to themselves 
from translations of the works of Aristotle and Galen ;* but, 

des Chrecs et des Aretbes, 1842, pp. 20-25,) places the meridian of 
Arin in the group of the Azores ; whilst the learned commentator of 
Abulfeda^ Reinaud (M&moire sur VInde atUerieuremejU au Xle 
Steele de Fire chritienne d'apr^ les Scrivains Arabes et Peraans, 
pp. 20-24), assumes that "the word Arin has originated by confusion from 
Azyn, Ozein, and Odjein, an old seat of cultivation, (a«cording to 
Bumouf, Udjijayani in Malwa,) the 'OZrivrj of Ptolemy. This Ozone was 
sappoeed to be in the meridiui of Lanka, and in later times Arin was 
conjectured to be an island on the coast of Zanguebar^ perhaps the 
Bffffvvov of Ptolemy." Compare also Am. S6dillot, Jf6n. eur lea Inair, 
aatron. deaArdbea, 1841, p. 76. 

* The Caliph Al-Mamun caused many yaluable Greek manuscripts 
to be purchased in Constantinople, Arm«iia, Syria> and Egypt, and to 
be translated direct from Greek into Arabic, in consequence of the 
earlier Arabic versions having long been founded on Syrian translations 
(Jourdain, Recherchea erit. aur Vdge et aur Vorigine dea traductiona 
kUinea d^Ariatote, 1819, pp. 86, 88, and 226). Much has thus been 
rescued by the exertions of Al-Mamuu, which, without the Arabs, would 
have been wholly lost to us. A similar service has been rendered by 
Armenian translations, as Neumann of Munich was the first to show. 
Unhappily, a notice by the historian Geuzi of Bagdad, which has been 
preserved by the celebrated geographer Leo AMcanus, in a memoir 
entitled De viria inter Arabea iUuatribua, leads to the conjecture, that 
at Bagdad itself many Greek originals, which were believed to be use- 
less, were burnt ; but this passage may not perhaps refer to important 
manuscripts already translated. It is capable of several interpretations, 
as has been shown by Bemhardy {Ortmdriaa der Qrietk. LittercUntr, 
th. i s. 489), in opposition to Heeren's Oeachichte der daaaiat^ien Lit- 
teratur, bd. i. s. 186. The Arabic translations of Aristotle have often 
been found serviceable in executing Latin versions of the original ; as, 
for instance, the eight books of Physics, and the History of Animals; 
but the larger and better part of the Latin translations have been made 
direct from the Greek (Jourdain, Bedi. crit aur Vdgt dea traductiona 
d^Ariatote, pp. 230-286). An allusion to the same two-fold source may 
be recognized in the memorable letter of the Emperor Frederic II. of 
Hohenstaufen, in which he recommends the translations of Aristotle 
which he presents, in 1232, to his universities, and especially to that of 
Bologna. This letter expresses noble sentiments, and shows that it was 
not only the love of natural history which taught Frederic XL to 
appreciate the philosophical value of the " Compilationes varias qufe 
ab Aristotele aliisque philosophis sub grsBcis arabicisque vocabulis 
antiquitus editae sunt." He writes as follows: "We have from our 
earliest youth striven to attun to a more intimate aequaintance with 
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nevertheless, the zoological history of Avieenna, in the pos- 
session of the Royal Library at Paris, differs from Aristotle's 
work on the same subject.* As a botanist we must name Ibn- 
Baithar of Malaga, whose travels in Greece, Persia, India, 
and Egypt, entitle him to be r^arded with admiration for 
the tendency he evinced to compare together, by independent 
observations, the productions of different zones in the east 
and west-t The point from whence ail these efforts ema- 
nated was the study of medicine, by which the Arabs long 
ruled the Christian schools, and for the more perfect develop- 
ment of which Ibn-Sina, (Avicenna,) a native of Aschena 
near Bochara, Ibn.Roschd (Averroes) of Cordova, the 
younger Serapion of Syria, and Mesne of Maridin on the 
Eupluutes, a'mlcd themselves of all the means yielded by 
the Arabian caravan and sea trade. I have purposely enume- 
rated the widely removed birth-places of celebrated Arabian 
literati, since they are calculated to remind us of the great 

adenee, »ltiioagk the cares of govermnent bare withdrawn us from it; 
we have delighted in spending our time in the careful reading of excel- 
lent works, in order that our soul might be enlightened and strengthened 
by exercise, without which the life of man is wanting both in role and 
in freedom (ut animse clarius yigeat instmmentum in aoquisitione 
Bcientiee, sine qua mortalium yita non r^tar libeialiter). libroe 
ipsos tamqnam pnemium amici Csesaris gratulantur accipite, et ipsos 
antiqiuaphiloaophonim operibus^qui Tocis yestne ministerio reviviscunt, 
aggregantes in auditorio Testro.'* (Compare Jourdain, pp. 169-178, and 
Vriedrich von Banmer's excellent work OeachicfUe der HolunstatLftn, 
Bd. iii. 1841, B. 4t\%,) The Arabs haye served as a uniting link between 
aneient and modem science. If it had not been for them and their love 
of translatifm, a great portion of that which the Greeks had either formed 
tiiemselyea, or derived from other nation^ would have been lost to 
Boeeeeding ages. It is when considered from this point of view, that 
the subjects which have been touched upon, though apparently merely 
lii^giiistic, acquire general cosmical interest. 

* Joordain, in his Trad%u:tion8 d'Aristote, pp. 135-138, and 
Schneider, Adnot, ad Aristotelis de Animalibiuf Hist. lib. ix. cap. 15, 
apeak of Midiael Scot*s transhition of Aristotle's Historia AnimcUium, 
•ad of a similar work by Avicenna (Manuscript Na 6498, in the Paris 
IdSmary). 

t Onlbn-Baithar, see Sprengel, Oesch. der Arzneyhmde,Th, ii 1823, 
a. 468 ; and Royle, On the Antiquity of Hindoo Medicine, p. 28. We 
liaye possessed, since 1840, a German translation of Ibn-Baithar, under 
the title Oroaae ZusammensteUung uber die Krdfte der hekannten 
emfachen HeU- ttnd 2ifaJirunff8-mittel^ translated from the Arabic by 
J, v. Sontheimer, 2 B&idea. 
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area over which the peciiliar mental direction, and the simnl* 
taneons a ctivity of the Arabian race, extended the sphere 
of ideas. 

The scientific knowledge of a more anciently civilized race 
— the Indians— was also drawn within this circle, when under 
the Caliphate of Harun Al-Raschid, several important works, 
probably those known under the half-fabulous name of 
Tscharaka and Susruta,* were translated from the Sanscrit 
into Arabic. Avicenna, who possessed a powerfid grasp of 
mind, and who has often been compared to Albertus Magnus, 
affords in his work on Materia Medica a striking proof of the 
influence thus exercised by Indian literature. He is ac- 
quainted, as the learned RoyJc- observes, with the true San- 
scrit name of the Deed war of *Jie snow-crowned Himalayan 
Alps, which had certainly not been visited by any Arab in 
the eleventh century, and he regards this tree as an alder, a 
species of Juniper, from which oil of turpentine was ex- 
tracted.! The sons of Averroes lived at the court of the 
great Hohenstaufen, Frederic II., who owed a portion of 
his knowledge of the natural history of Indian animals and 
plants to his intercourse with Arabian literati and Spanish 
Jews, versed in many languages .J The Caliph Abdurrahman I., 
himself laid out a botanical garden at Cordova, § and caused 

* Itoyle, pp. 35-65. Susruta, the son of Yisvamitra, is considered 
l)y Wilson to have been a cotemporary of Rama. We have a SaDscrit 
edition of his work (The Sus'ridaf or System of Medicine taught by 
Dhamoantari, and composed by his disciple Sus'ruZa, ed. by Sri 
Hadhuslidaiia Gupta, vol. i. ii., Calcutta, 1835, 1836), and a Latin 
translation, JSu^rutas. dyurvedas. Id est Medicince systema a venera- 
hilt D'havantare demonstratum, a Susruta disdpulo compositwni. 
Kunc pr. ex Sanskrita in Latinum sermonem yertit Franc. Hessler, 
ErlangEB, 1844, 1847, 2 vol. 

+ Avicenna speaks of, the Deiudur {Deodar), of the genus ^ahhd 
(Jnniperus) ; and also of an Indian pine, which gives a peculiar milk, syr 
deivdar (fluid turpentine). 

t Spanish Jews from Cordova transmitted the opinions of Avicenna 
to Montpellier, and principally contributed to the establishment of its 
celebrated medical school, which wa» framed according to Arabian 
models, and belongs to the twelfth century. (Cuvier, Hist des Science» 
naturdles, t i. p. 387.) 

§ Bespecting the gardens of the palace of Eissafah, which was built 
by Abdurrahman Ibn-Moawijeh, we History of the Mohammedan 
Dynasties in Spain extracted Jroni Ahmed Ibn Mohammed Al-Mah» 
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rare seeds to be collected by his own travellers in Syria and 
other countries of Asia. He planted, near the palace of 
Bissafah, the first date-tree known in Spain, and sang its 
praises in a poem, expressive of plaintive longing for his 
native Damascus. 

The most powerful influence exercised by the Arabs on 
general natural physics was that directed to the advances of 
chemistry; a science for which this race created a new era. 
It must be admitted that alchemistic and new Platonic fancies 
were as much blended with chemistry as astrology with 
astronomy. The requirements of pharmacy, and the equally 
urgent demands of the technical arts, led to discoveries which 
were promoted, sometimes designedly, and sometimes by 
a happy accident depending upon alchemistical investiga- 
tion into the study of metallurgy. The labours of Geber, or 
rather Djaber (Abu-Mussah-Dschafar-al-Kufi), and the much 
more recent ones of Hazes (Abu Bekr Arrasi), have been 
attended by the moal important results. This period is cha- 
racterized by the preparation of sulphuric and nitric acids,* 
aqua regia, preparations of mercury and of the oxides of other 
metals, and by the knowledge of the alcoholic process of fermen- 
tation.! The first scientific foundation, and the subsequent 

Jtart, by Pascual de Qayangos, vol. i. 1840, pp. 209-211. "En su 
Huei'ta planto el Key Abdurrahman una palma que era entonces (756) 
nnica, y de ella procedi^ron todas las qi*e huy en Espafla. La rista del 
arbol acrentaba mas que templaba su melancolia." (Antonio Conde, 
Hist de la Dominacion de los Arabea en Eapaha, t. i. p. 169.) 

* The preparation of nitric acid and aqua regia by Djaber (more 
properly Abu-Mussah-Dschafar), dates back more than five hundred years 
before Albertus Magnus and Raymond Lully, and almost seyen hundred 
yeais before the Erfurt monk, Basilius Yalentinus. The discovery of 
these decomposing (dissolving) acids, which constitutes an epoch in 
the history of science, was, however, long ascribed to the three last- 
named experimentalists. 

+ For the rules given by Eazes for the vinous fermentation of amy- 
lum and sugar, and for the distillation of alcohol, see H(5fer, Hist, de 
la Chimie, t. i. p. 825. Although Alexander of Aphrodisias (Joannis 
Philoponi OrammaUci in libr. de genercUione et interitu Comm. 
Vcnet. 1627, p. 97), properly speaking, only gives a circumsiantial 
description of distillation from sea-water, he also draws attentlon^der 
tSie feet that wine may likewise be distilled. This statement is the at the 
remarkable; because Aristotle {Meteorol. ii. 8, p. 858, Bekke^er the 
Advanced the erroneous opinion, that in natural evap< ration fsei(m^gie, 
only rose from wine, as from the salt water of the sesi 3 ^Hb. iz. 
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adyances of chemistry, are so much the more important as 
they imparted a knowledge of the heterogeneous character of 
matter, and the nature of forces not made manifest by motion, 
but which now led to the recognition of the importance of com- 
position, no less than to that of the perfectibility of form assumed 
in accordance with the doctrines of Pythagoras and Plato. 
Differences of form and of composition are, however, the 
elements of all our knowledge of matter,— the abstractions 
which we believe capable, by means of measurement and 
analysis, of enabling us to comprehend the whole universe. 

It is difficult, at present, to decide what the Arabian 
chemists may have acquired through their acquaintance with 
Indian literature (the writings on the Rasaycma) ;* from the 
ancient technical arts of the Egyptians; the new alchemisdc 
precepts of the pseudo-Democritus and the sophist Synesius; 
or even from Chinese sources, through the agency of the 
Moguls. According to the recent and very careful investiga- 
tions of a celebrated Oriental scholar, M. Reinaud, the inven- 
tion of gunpowder,! and its application to the discharge of 
hollow projectiles, must not be ascribed to the -Aj-abs. 
Hassan Al-Rammah, who wrote between 1285 and 1295, was 
not acquainted with this application; whilst ev^a in the 
twelfth century, and therefore nearly two hundred years 

* The chemistry of the Indians, embracing alehemistlc arts, is called 
rasAytma (rcwa, juice or fluid, also quicksilver; and dyafta, course or 
process), and forms, according to Wilson, the seventh division of the 
dywr- Veda, the "science of life, or of the prolongation of life." (Royle, 
Hindoo Medicine, pp. 89-48.) The Indians have been acquainted from 
the earliest times (Boyle, p. 131) with the application of mordants ia 
calico or cotton printing, an Egyptian art, which is most clearly described 
in Pliny, lib. xxxv. cap. 11, No. 160. The word "chemistry** indicates 
literally " Egyptian art," the art of the black land ; for Plutarch {de IHdt 
et Osir. cap. 33) knew that the Egyptians called their country Xij/xia, 
from the black earth. The inscription on the Rosetta stone has Chmi. 
I find this word, as applied to the analytic art, first in the decrees of 
Diocletian against " the old writings of the Egyptians which treat of 
the * XVH'''^* of gold 'and silver," (Trcpt XTj/uiac apyvpov Kal x(>vaov)» 
Compare my Mcamen crit. de Vhist de la OSograpkie et de VAstrono- 

"^l^nienaviigue, t. ii. p. 314. 
+ \Reinand et Fave, dn Feu grSgeois, dee Feux de giierre et des 

origiih^ de lapoudre d canon, t. i 1845, pp. 89, 97, 201 and 211 ; 

Piobertjls TraitS d*ArtiUerie, 1836, p. 25; Beckmann, Technologi% 

s. 342. 
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before Berthold Schwarz, a species of gunpowder was used to 
"blast the rock in the Bammelsberg, in the Harz mountains. 
The inventicm of an air thermometer is also ascribed to 
Avicenna from a notice by SaQctorius, but this notice is very 
obscure, and six centuries passed before Gralileo, Cornelius 
Drebbel, and the Academia del Cimento, by the establishment 
of an exact measurer of heat, created an important means for 
penetrating into a world of unknown phenomena, and com- 
prehending the cosmical connection of effects in the atmosphere, 
the superimposed strata of the ocean, and the interior of the 
earth; thus revealing phenomena whose regularity and 
periodicity excite our astonishment. Among the advances 
which science owes to the Arabs, it wiU be siiiRcient to 
mention Alhazen's work on refraction, partly borrowed, 
perhaps, from Ptolemy's Optics, and the knowledge and first 
application of the pendulum as a means of measuring time, 
due to the great astronomer, Ebn-Junis.* 

* Laplace, Precis de VHist de VAstronomie, 1 821, p. 60; and Am. S6dil- 
M&mmre &ur les Inatrvmens oMr. dea Arahes, 1841, p. 44. Thomas 
Toung {Lectttres on NctturcU PhUoaophy and ^ Mechanical Arts, 
1807, vol. i. p. 191) does not either doubt that EbnJunis, at the end of 
the tenth century, applied the pendulum to the measurement of time, but 
he ascribes the first combination of the pendulum with wheel-work to 
Sanctorius, in 1612, therefore forty-four years before Huygens, With 
reference to the very elaborately constructed clock included in the 
presents which Haroun A.l-Kaschid, or rather the Caliph Abdallah, sent, 
two hundred years earlier, from Persia to Charlemagne afe Aix-la- 
Chapelle, Eginhard distinctly says, that it was moved by water, (Horolo- 
gium ex aurichalco arte mechanica mirifice eompoeiitum, in quo duode- 
cim horarum cursus ad clepsidram yertebatur); Einkardi Annates, 
in Pertz's Monumenta Germaniee Hi^toHca, scriptorum, i. i 1826, p. 
196. Compare H. Mutius, De Germanorum origine, gestis, &c. 
Chronic, lib. viii. p. 57, in Piatorii G^rmanicormn ecriptortim, t. ii. 
T'rancof. 1584; Bouquet, RecueU dea Hiatoriena dea GatUea, t. v. pp. 
3B3 and 354. The hours were indicated by the sound of the fall of smiall 
balls, and by the coming forth of small horsemen from as many opening 
doors. The manner in which the water acted in such clocks may indeed 
haye been veiy different among the Chaldeans, who "weighed time" 
(determining it by the weight of fluids), and in the clepsydras of the 
Oreeks and the Indians; for the hydraulic clockwork of Ctesibins, under 
Ptolemy Euergetes II., which marked the (civil) hours throughout the 
year at Alexandria, was never known, according to Ideler, under the 
common denomination of K\s\bv8pa, (lde\eT*BHandlmch derChronologie, 
1826, bd. i. s. 231.) According to the description of Vitruviua Oih vu 
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Although the purity and rarely disturbed transparency of 
the sky of Arabia, must have especially dii*ected the attention 
of the people, in their early uncultivated condition, to the 
motions of the stars, as we learn from the fact that the 
stellar worship of Jupiter, practised under the Lachmites by 
the race of the Asedites, included Mercury, which, from its 
proximity to the sun, is less frequently visible; it would, 
nevertheless, appear that the remarkable scientific activity 
manifested by the Arabs in all branches of practical astro- 
nomy, is to be ascribed less to native than to Chaldean and 

cap. 4), it was an actual astTonomical clock, a ''horologium ex aqua/' aveiy 
complicated "machinahydraiilica," working by toothed wheels (versatilis 
tympani denticuli eequales alius alium impellentcs). It is therefore not 
improbable, that the Arabs who were acquainted with the improved 
mechanical constructions in use under the Roman empire, may have 
succeeded in constructing an hydraulic clock with wheel-work, (tympana 
quae nonnulli rotas appellant, Gneci autam inplroxa. Yitruvius, x. 4.) 
Leibnitz (AnnaXes Imperii Occidentia Brunavicenaes, ed. Pertz, t. i, 
1843, p. 247) expresses his admiration of the construction of the clock 
of Haroun Al-Kaschid {Ahd-AUatif, trad, par Silvestre de Sacy, p. 678). 
The piece of mechanism which the Sultan sent from E^rpt, in 1232, to 
the Emperor Frederic II., seems, however, to have been much more 
remarkable. It was a large tent, in which the sun and moon were 
moved by mechanism, and made to rise and set, and show the hours of 
the day and night at correct intervals of time. In the AnnaUa Oode- 
fridi Monaclii 8. PantcUeonia apud Coloniam Agrippinam, it is said 
to have been a " tentorium, in quo imagines soils et lunae artificialiter 
motsB cursum suum certis et debitis spaciis peragrant, et horas diei et 
noctis infallibiliter indicant." (Freheri rerum gerrnanicarum acriptarea, 
t. i. Argentor. 1717, p. 398.) The monk Godefridus, or whoever else 
may have written the annals of those years in the chronicle composed for 
the convent of St. Pantaleon at Cologne, which was probably &e work 
of many different authors, (see B(}hmer, Fontea rerum germanicarum, 
bd. ii. 1845, s. xxxiv.-xxxvii.), lived in the time of the great Emperor 
Frederic II. himself. The emperor caused this curious work, the value 
of which was estimated at 20,000 marks, to be preserved at Venusium, 
with other treasures. (Fried, von Raumer, Qeack. der Hohenataitfen, 
bd. iii. B. 430.) That a movement like that of the vault of heaven should 
have been given to the whole tent, as has often been asserted, appears 
to me very improbable. In the Chronica Moncuterii Hiraaugienais, 
edited by Trithemius, we find scarcely anything beyond a mere repe- 
tition of the passage in the Anncdea Godtfridi, without any information 
regarding the mechanical construction. {Joh.Trithemii Opera hiatorica, 
P. ii. Francof. 1601, p. 180.) Beinaud says that the movement was 
imparted " par des ressorts caches." {Extraita des Historiena Arabes 
r€lat\/a aux guerres dea Croiaadea, 1829, p. 435 j 
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Indian influences. Atmospheric conditions merely favoured 
that which had been called forth by mental qualifications, and 
by the contact of highly-gifted races with more civilized neigh- 
bouring nations. How many rainless portions of tropical 
America, as Cumana, Coro, and Payta, enjoy a still more 
transparent atmosphere th^m Egypt, Arabia, and Bockhara ! 
A tropical sky, and the eternal clearness of the heavens, 
radiant in stars and nebulous spots, undoubtedly every- 
where exercise an influence on the mind, but they can 
only lead to thought, and to the solution of mathematical pro- 
positions, where other internal and external incitements, 
independent of climatic relations, aflect the national character, 
and where the requirements of religious and agricultural 
pursuits make the exact division of time a necessity prompted 
by social conditions. Among calculating commercial nations 
(as the Phoenicians) ; among constructive nations, partial to ar- 
chitecture and the measurement of land (as the Chaldseans and 
Egyptians), empirical rules of arithmetic and geometry were 
early discovered; but these are merely capable of preparing 
the way for the establishment of mathematical and astrono* 
mical science. It is only in the later phases of civilization 
that the established regularity of the changes in the heavens 
is known to be reflected, as it were, in terrestrial phenomena, 
and that, in accordance with the words of our great poet, we 
seek the '* fixed pole." The conviction entertained in all 
climates of the regularity of the planetary movements, has 
contributed more than anything else to lead man to seek 
similar laws of order in the moving atmosphere, in the oscil- 
lations of the ocean, in the periodic course of the magnetic 
needle, and in the distribution of organisms over the earth's 
surface. 

The Arabs were in possession of planetary tables* as early 
as the close of the eighth century. We have already ob- 
served that the Susrvia^ the ancient incorporation of iall the 

* On the Indian tables which Alphazari and Alkoresmi translated 
into Arabic, see Chasles, Becherches sur VAatronomie Indienne, in the 
Comptes rendua des Siancet de VAcad, des Sciences, t. zxiii. 1846, pp. 
846-850. The substitution of the sine for the arc, which is usuiJly 
ascribed to Albategnius, in the beginning of the tenth century, also 
belongs originally to the Indians; tables of sines are to be found in tht 
Surya-Siddhanta, 

2a 
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medical knowled^ of the Indians, was translated by leameCE 
men belonging to the court of the Caliph Harim Al-Baschid, — 
a proof of the early introduction of Sanscrit literature. The 
Arabian mathematician Albiruni even went to India for the 
purpose of studying astronomy. His writings, which have 
only recently been made accessible to us, prove how intimately 
he had made himself acquainted with the country, traditions, 
and comprehensive knowledge of the Indians.* 

However much the Arabian astronomers may have owed to 
the earlier civilized nations, and especially to the Indian and 
Alexandrian schools, they have, nevertheless, considerably 
extended the domain of astronomy by their own practical 
endowments of mind; by the number and direction of their ob- 
servations; the improvement of their instruments for angular 
measurement; and their zealous efforts to rectify the older 
tables by a comparison with the heavens. In the seventh 
book of the Almagest of Abul Wefa, SediUot found a notice 
of the important inequality in the moon's longitude, which 
disappears at the syzygies and quadratures, attains its maxi- 
mum at the octants, and has long been regarded, under the 
name of variation, as the discovery of Tycho Brahe.f The 
observations of Ebn-Junis in Cairo, have become extremely 
important with reference to the perturbations and secular 
changes of the orbits of the two largest planets, Jupiter and 
Saturn. J The measurement of a degree, which the Caliph 
Al-Mamun caused to be made in the great plain of Sindschar, 

* Eeinaud, Fragments Ardbes relatifs d rinde, pp. xii.-xvii. 96-126, 
and especially 135-160. Albinini's proper name was Abul-RyhaiL 
He was a native of Bynm in the valley of the Indus, and a friend 
of Avicenna, with whom he lived at the Arabian academy which had 
been formed in Charezm. His stay in India, and the composition of his 
history of that countiy {Tarikhi-Hind), of which Reinaud has made 
known the most remarkable fragments, belong to the years 1030-1032. 

+ S^dillot, Mat6r%avxp<mr servir d VHistoire comparie des Sciences 
Mathematiques chez les Orecs et les Orientavx, t. i. pp. 50-89; also 
in the Comptes rendus de VAcad, des Sciences, t. ii. 1836, p. 202, 
t xvii. 1843, pp. 168-173, t. xx. 1845, p. 1308. In opposition to this 
opinion Biot maintains that the fine discovery of Tycho Brahe by no 
means belongs to Abul- Wefa, and that the latter was acquainted, not 
mih the "variation," but only with the second part of the "evection.** 
Journal des Savans, 1843, pp. 513-582, 609-626, 719-737; 1845^ 
)pp. 146-166; and Comptes rendus, t. xx. 1845, pp. 1319-1828.) 

i Laplace, Expos, du Systeme du Monde, note 5, p. 4(i7. 



between Tadmor and Bakka, by observers whose names bave 
been transmitted to us by Ebn-Jmiis, has proved less im- 
portant in its results than by the evidence which it affords of 
the scientific culture of the Arabian race. 

We must regard among the results yielded by the reflection 
of this culture, in the west, the astronomical congress held 
at Toledo, in Christian Spain, under Alfonso of Castille, in 
which the Habbin Isaac Ebn Sid Hazan played an important 
part; and in the far east, the observatory founded by Ilschan 
Holagu, the grandson of the great conqueror Kenghis Khan, 
on a hill near Meraghar, and supplied with many instruments. 
It was here that Nassir Eddiii of Tus, in Khorasan, made his 
observations. These individual facts deserve to be noticed in 
a history of the contemplation of the imiverse, since they tend 
vividly to remind us of how much the Arabs have effected 
in diffiising knowledge over vast tracts of territory and in 
accumulating those numerical data which contributed in a 
great degree during the important period of Kepler and 
Tycho, to lay the foundation of theoretical astronomy, and of 
correct views of the movements of the heavenl}' bodies. The 
spark kindled in those parts of Asia which were peopled by 
Tartars spread, in the fifteenth century, westward to Samar- 
cand, where Ulugh Beig, of the race of Timour, esta- 
blished, besides an observatory, a gymnasium after the 
manner of the Alexandrian Museum, and caused a catalogue 
of stars to be drawn up, which was based on wholly new and 
independent observations.* 

Besides making laudatory mention of that which we owe 
to the natural science of the Arabs in both the terrestrial 
and celestial spheres, we must likewise allude to their con- 
tributions in separate paths of intellectual development to the 
general mass of mathematical science. According to the most 
recent works which have appeared in England, France, an^ 
Germanyf on the history of mathematics, we learn that " the 

* On the observatory of Meragha, see Delambre, HisUnre de V Astro- 
nomie du Moyen Age, pp. 198-203 ; and Am. S6dillot, Mim. aur lei 
InstTumens Arabes, 1841, pp. 201-206, where the gnomon is described 
with a circular opening. On the peculiarities of the star catalogue of 
Ulugh Beig, see J. J. Sgdillot, TraiU des Jnetrumens Astroncmtquea 
des Arabes, 1834, p. 4. 

+ Colebrooke, Algebra with Arithmetic and Mensuration, fpwa^ thd 
2q2 
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algebra of the Arabs originated from an Indian and a Greek 
source, which long flowed independently of one another." 
The Compendium of Algebra which the Arabian mathema- 
tician, Mohammed Ben-Musa (the Chorowazneir), framed by 
command of the Caliph Al.Mamun, was not based on Dio- 

Cntus, but on Indian science, as has been shown by my 
ented and too-early deceased friend, the learned Friedrich 
Rosen ;* and it would even appear that Indian astronomers 
had been called to the brilliant court of the Abassides, as 
early as the close of the eighth century under Almansor. 
Diophantus was, according to Castri and Colebrooke, first 
translated into Arabic by Abul-Wefa Buzjani, towards the 
close of the tenth century. The process of establishing a 
conclusion by a progressive advance from one proposition to 
another, which seems to have been unknown to the ancient 
Indian Algebraists, was acquired by the Arabs from the 
Alexandrian school. This noble inheritance, enriched by their 
additions, passed in the twelfth century, through Johannes 
Hispalensis and Gerhard of Cremona, into the European 
literature of the middle ages.f " In the algebraic works of 
the Indians, we find the general solution of indeterminate 
equations of the first degree, and a far more elaborate mode 
of treating those of the second, than has been transmitted 
to us in the writings of the Alexandrian philosophers ; there 
is, therefore, no doubt that if the works of the Indians had 
reached us two hundred years earlier, and were not now first 
made known to Europeans, they might have acted very bene- 
ficially in favouring the development of modem analysis." 
The same channels and the same relations which led the 

Sanscrit of Brahmegupta and Bhascaia, Lond. 1817. Chasles^ Apergiu 
historique aur Vorigine et le diveloppement des mithodes en GSo^ 
mitrie, 1837, pp. 416-602; Nesselmann, Versuch einer kritisdten 
-Oeachichte der Algebra, th. i. s. 80-61, 273-276, 802-306. 

* Algebra of Mohammed Ben Musa, edited and translated by P. 
Hosen, 1881, pp. viii. 72, and 196-199. The mathematical knowledge of 
India was extended to China about the year 720 ; but this was at a period 
-when many Arabians were already settled in Canton and other Chinese 
cities. Reinaud, BekUion des Voyages /aits par les A robes dans V Inde 
^dla Chine, t. i. p. cix.; t. ii. p. 86. 

+ Chasles, Histoire de VAlg^e, in the Comptes rendus, t. xiii. 1841, 
pp. 497-524, 601-626; compare also Libri, in the same volume, 
|>p. (59-568. 
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Arabs to a knowledge of Indian algebra, enabled them also to 
obtain, in the ninth century, Indian numerals from Persia and 
the shores of the Euphrates. Persians were established at 
that period as revenue-collectors on the Indus, and the 
use of Indian numerals was gradually transmitted to the 
revenue officers of the Arabs in Northern AMca, opposite the 
shores of Sicily. Nevertheless, the important historical in^ 
vestigations of the distinguished mathematician Chasles,* 
have rendered it more than probable, according to his correct 
interpretation of the so-called Pythagorean table in the 
Geometry of Boethius, that the Chrifitians in the west were 
^miliar with Indian numerals even earlier than the Arabs, 
and that they were acquainted with the use of nine figures or 
characters, according to their position-value, under the 
name of the system of the abacus. 

The present is not a fitting place to enter more fully into 
the consideration of this subject, which I have already treated 
of in two papers (written in 1819 and 1829,) and presented 
to the Academie des Inscriptions at Paris, and the Academy 
of Sciences at Berlin,f but in our attempts to solve a historiccu 

* Chasles, Aper^ historique des Methodes en OiomStrie, 188T, 
pp. 464-472; also in the Camptes rendtu de VAcad, des Sciences, 
t. viu. 1839, p. rS; t. ix. 1889, p. 449; t. xvi 1843, pp. 156-178, and 
218-246; t. xvu. 1843, pp. 143-164. 

+ Humboldt, Ueber die hei verschiedenen Volkem Hblichen SysUme 
von Zahlezeichen und Hber den Ursprung des SteUenwerthes in den 
indischen Zdhlen, in CretTs Journal fUr die reine und angewandts 
MatJiematik, bd. iv. (1829), s. 205-231; compare also my Examen crit, 
de VHist, de la Oiographie, t. iy. p. 275. The simple enumeration of 
the different methods which nations, to whom the Indian arithmetic by 
position was unknown, employed for expressing the multiplier of the 
fundamental groups, famishes, in my opinion, an explanation of the 
gradual rise or origin of the Indian system. If we express the number 
8568, either perpendicularly or horizontally, by means of " indicators," 
corresponding to the different divisions of the abacus, (thus, M^C X*I«), 
we shall easily perceive that the group-signs (MCXI) might be omitted. 
But our Indian numbers are, however, nothing more than these indi* 
cators — ^the multipliers of the different groups. We are also reminded 
of this designation by indicators by the ancient Asiatic Suanpan 
(the reckoning machine which the Moguls introduced into Russia), 
which has success^P^e rows of strings, to represent thousands, hundredfj^ 
tens, and units. These strings wovJd bear in the numerical example 
just cited, 8, 5, 6, and 8 balls. In the Suanpan there is no apparent 
£ioup-Bign; the group-signs are the positions themselTes; and these 
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problem, concerning which much yet remains to be elucidatecU 
the question arises, whether position-value— the ingenious 
application of position — ^which occurs in the Tuscan abacus, 
and in the Suampan of Inner Asia, has been twice indepen* 

pOBitioiis (strings) are occupied by units (3, 5, 6, and 8) as multipliers or 
indicatore. In both ways, whether by the figuratiye (the written) or by 
the palpable arithmetic, we arrive at the value of position, and at the 
simple use of nine numbers. If a string be without any ball the place 
will be left blank in writing. If a group (a member of the progression) 
be wanting, the vacuum is graphic^ly filled by the symbol of a vacuum 
{si^nyfi, atfron, tzUphra). In the " Method of EtUodtis/* 1 find in the 
group of the myriads, the first trace of the exponential or indicational 
system of the Greeks, which was so influential in the east: M« M**, M^ 
designate 10,000, 20,000, 30,000. That which is here alone applied to 
the myriads, passes among the Chinese and the Japanese, who derived 
their faiowledge from the Chinese, two hundred years before the Chris- 
tian era^ through all the multiples of the groups. In the Gobar, the 
Arabian " dust writing," (discovered by my deceased friend and teacher 
Silvestre de Sacy, in a nwuiuscript in the libraiy of the old Abbey of St. 
Germain des Pr^s) the group-signs are points — ^therefore zeros or 
ciphers; for in India, Thibet, and Persia, zeros and points are identicaL 
In the Gobar, 8- is written for 30; 4 •• for 400; and 6'*- for 6000. 
The Indian numbers, and the knowledge of the value of position, must 
be more modem than the separation of the Indians and the Arians; for 
the Zend nation only used the far less convenient Pehlwi numbers. The 
conjecture of the successive improvements that have been made in the 
Indian notation, appears to me to be supported by the Tamul system, 
which expresses units by nine characters, and all other values by group- 
signs for 10, 100, and 1000, with multipliers added to the left. The 
singular dpiOfiol IvSiKoi in a scholium of the monk Neophytes, dis- 
covered by Prof. Brandis in the library of Paris, and kindly communi- 
cated to me for publication, appear to corroborate the opinion of such a 
gradual process of improvement. The nine characters of Neophytos 
are, with the exception of the 4, quite similar to the present Persian; 
but the value of these nine units is raised 10, 100, 1000 fold by writing 

one, two, or three ciphers or zero signs above them; as 2 for 20, 2 4 
for 24, T for 600, and 3*6 for 306. If we suppose points to be 
used instead of zeros, we have the Arabic dust-writing, Gobar. As my 
brother, Wilhelm von Humboldt, has often remarked of the Sanscrit^ 
that it is very inappropriately designated by the terms " Indian*' and 
** ancient Indian" language, since there are in the Indian peninsula 
several very ancient languages not at all derived from the Sanscrit; so 
the expression, Indian or ancient Indian arithmetical characters, is also 
Tefy vague, and this vagueness applies both to the form of the characten 
end to the spirit of the methods, which sometimes consist in mere juxta> 
position, sometimes in the emplojnneat of coefficients and indicatoza. 
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dentiv inyented in the east under the Ptolemies and in the 
west f or, whether the Bystem of position- value may not have 
been transferred by the direction of universal traffic, from the 
Indian western peninsula to Alexandria, and subsequently have 
been given out amid the renewed dreams of the Pythagoreans, 
as an invention of the founder of their sect?. The bare possi- 
bility of ancient and wholly unknown combinations anterior to ' 
the sixtieth Olympiad, is scarcely worthy of notice. Wherefore 
should a feeling of similar requirements not have severally 
given rise, among highly-gifted nations of different origin, to 
combinations of fiie same ideas ? 

Whilst the algebra of the Arabs, by means of that which 
they had acquired from the Greeks and Indians, combined with 
the portions due to their own invention, acted so beneficially 
on the brilliant epoch of the Italian mathematicians of the 
middle ages, notwithstanding a great deficiency in sym- 
bolical designations, we likewise owe to the same people the 
merit of having furthered the use of the Indian numerical 
system from Bagdad to Cordova by their writings and their 
extended commercial relations. Both these effects — ^the 
simultaneous diffiision of the knowledge of the science of num- 
bers and of numerical symbols with value by position — ^have 
variously, but powerfully favoured the advance of the mathe- 
matical portion of natural science, and facilitated access to the 

and sometunes m the actual yalne of position. Even the existence of 
the cipher or zero is, as the scholium of Neophytes shows, not a necessaiy 
condition of the simple position-value in Indian numerical characters. 
The Indians who speak the Tamul language, have arithmetical symbols 
which differ from their alphabetical characters, and of which the 2 and 
the 8 have a Mnt resemblance to the 2 and the 5 of the Devanagari 
figures, (Bob. Anderson, Rvdimenta of Tamvl Orcmmar, 1821, p. 135); 
and yet an accurate comparison proves that the Tamul arithmetical 
characters are derived from the Tamul alphabetical writing. According 
to Carey the Cingalese are still more different from the Devanagarl 
characters. In the Cingalese and in the Tamul, there is no position- 
value or zero sign, but symbols for the groups of tens, hundreds, and 
thousands. The Cingalese work, like the Romans, by juxta-position, 
the Tamuls by coefficients. Ptolemy uses the present zero sign to 
represent the descending negative scale for degrees and minutes, both 
in his Almagest and in his Geography. The zero sign was consequently 
in use in the west much earlier thm the epoch of the invasion of the 
Arabs. (See my work above cited, and the memoir printed in Crell'i 
JiathcnuUical Journal, pp. 215, 219, 223, and 227.) 
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more abstruse departments of astronomy, optics, physical 
geography, and the theories of heat and magnetism, which, 
without such aids, would have remained unopened. 

The question has often been asked, in the history of nations, 
what would have been the course of events if Carthage had 
conquered Rome, and subdued the west ? " We may ask, 
with equal justice," as Wilhelm von Humboldt* observes, 
''what would be the condition of our civiHzation at the 
present day, if the Arabs had remained, as they long did, the 
sole possessors of scientific knowledge, and had spread them- 
selves permanently over the west? A less favourable result 
would probably have supervened in both cases. It is to the 
same causes which procured for the Romans avdominion over 
the world— the Roman spirit and character — ^and not to 
external and merely adventitious chances, that we owe the 
influence exercised by the Romans on our civil institutions, 
our laws, languages, and culture. It was owing to this bene* 
ficial influence, and to the intimate alliance of races, that we 
were rendered susceptible to the influence of the Greek mind 
and language; whilst the Arabs directed their consideration 
principally only to those scientific results of Greek investiga- 
tion, which referred to the description of nature, and to 
physical, astronomical, and piu%ly mathematical science." 
The Arabs, by carefully preserving the purity of their native 
tongue and the delicacy of their figurative modes of ex- 
pression, were enabled to impart the charm of poetic colouring 
to the expression of feeling and of the noble axioms of wisdom ; 
but to judge from what they were under the Abbassides, had 
they built on the same foundation with which we find them 
fenuliar, it is scarcely probable that they could have produced 
those works of exalted poetic and creative art, which, fused 
together in one harmonious accord, are the glorious fruits of 
the mature season of our European culture. 

♦ Wilhelm von Humboldt, Ueber die Kavn-Sprache, bd. L s. cclxii. 
Compare also the excellent description of the Arabs in Herder^s Ideen 
zur Oeseh, der Menadieit, book ziz. i and 5. 
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rBBIOD OP OCEANIC DISCOVERIES.— OPBNIWa OP TH^ 

WESTEBN HEMISPHERE. EXTENSION OP SCIENTIPIC 

KNOWLEDGE, AND THOSE EVENTS WHICH LED TO 
OCEANIC DISCOVEBIES. — COLUMBUS, SEBASTIAN CABOX 
AND QAMA. — ^AMEBICA AND THE PACIFIC. — CABBILLO, 
SEBASTIAN VIZCAINO, MENDANA AND QUIEOS.— <rHE 
RICHEST ABUNDANCE OP MATERIALS POR THE POUN- 
DATION OP PHYSICAL GEOGRAPHY IS PRESENTED TO 
THE NATIONS OP WESTERN EUROPE. 

The fifteenth century belongs to those remarkable epoehs ia 
which all the eflforts of the mind indicate one determined and 
general character, and one unchanging striving towards the 
same goal. The unity of this tendency, and the results by 
which it was crowned, combined with the activity of whole 
races, give to the age of Colimibus, Sebastian Cabot and Gam& 
a character both of grandeur and enduring splendour. In the 
midst of two different stages of human culture, the fifteenth 
century may be regarded as a period of transition, which 
belongs both to the middle ages and to the beginning of more 
recent times. It is the age of the greatest discoveries in 
space, embracing almost all degrees of latitude and all 
elevations of the earth's surface. While this period doubled 
the number of the works of creation known to the inhabitants 
of Europe, it likewise offered to the intellect new and 
powerful incitements towards the improvement of natural 
sciences, in the departments of physics and mathematics."^ 

The world of objects now, as in Alexander's campaigns, 
although with still more overwhelming power, manifested itself 
to the combining mind in individual forms of natiure, and ia 
the concurrent action of vital forces. The scattered images 
of sensuous perception were gradually fiised together into one 
concrete whole, notwithstanding their abundance and diver- 
sity, and terrestrial nature was conceived in its general 
character, and made an object of direct observation, and not 
of vague presentiments, floating in varying forms before the 
imagination. The vault of heaven revealed to the eye, which 

* Compare Humboldt, Hxamen criU de VHisL de la Giogra^hit^ 1 i^ 
pp. viii and zix» 
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was as yet unaided by telescopic powers, new regions, nn- 
known constellations, and separate revolving nebiilous masses. 
At no other period, as we have already remarked, were a 
greater abundance of facts, and a richer mass of materials 
for the establishment of comparative physical geography, 
presented to any one portion of the human race. At no 
other period have discoveries in the material world of space 
called forth more extraordinary changes in the manners and 
well-being of men, and in the long-enduring condition of 
slavery of a portion of the human race, and their late 
awakening to political freedom; nor has any other age 
afforded so large an extension to the field of view by the 
multiplication of products and objects of barter, and by the 
establishment of colonies, of a magnitude hitherto unknown. 

On investigating the course of the history of the universe, 
we shall discover that the germ of those events which have 
imparted any strongly marked progressive movement to the 
human mind, may be traced deeply rooted in the track of 
preceding ages. It does not lie in the destinies of mankind, 
that all should equally experience mental obscuration. A 
principle of preservation fosters the eternal vital process of 
advancing reason. The age of Columbus attained the object of 
its destination so rapidly because a track of fruitful germs had 
already been cast abroad by a number of highly- gifted men, who 
formed, as it were, a lengthened beam of light amid the dark- 
ness of the middle ages. One single century — ^the thirteenth 
I— shows us Roger Bacon, Nicolaus Scotus, Albertus Magnus, 
and Vincentius of Beauvais. The mental activity once 
awakened, was soon followed by an extension of geographical 
knowledge. When Diego Ribero returned, in the year 1525, 
from the geographical and astronomical congress which had 
been held at the Puente de Caya, near Yelves, for the purpose 
of settling the contentions that had arisen regarding the 
boundaries of the two empires of the Portuguese and the 
Spaniards, the outlines of the new continent had been already 
laid down from Terra del Fuego to the coasts of Labrador. 
On the western side of America opposite to Asia, the advance 
was, of course, less rapid ; although Rodriguez Cabrillo had 
penetrated further northward than Monterey as early as 1543 ; 
and notwithstanding that this great and daring mariner met 
his death in the canal of Santa Barbara, in New Califomiay' 
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the pilot, Bartholomeus Ferreto, conducted the expedition to 
the 43rd degree of latitude, where Vancouver's Cape Oxford 
is situated. The emulous enterprise of the Spaniards, English, 
and Portuguese, directed to one and the same object, was 
then so great, that fifty years sufficed to determine the 
external configuration or the general direction of the coasts 
of the countries in the western hemisphere. 

Although the acquaintance of the nations of Europe with 
the western part of the earth is the main subject of our con- 
sideration in this section, and that around which the nimie- 
rous relations of a more correct and a grander view of the 
universe are grouped, we must yet draw a strong line of 
separation between the imdoubted first discovery of America, 
m its northern portions, by the Northmen, and its subsequent 
re-discovery in its tropical regions. Whilst the Caliphate 
still flourished under the Abassides at Bagdad, and Persia was 
under the dominion of the Samanides, whose age was so 
favourable to poetry, America was discovered in the year 
1000 by Leif, the son of Eric the Red, by the northern route, 
and as fex as 41° 30' north latitude.* The first, although 
accidental, incitement towards this event emanated &om 
Norway. Towards the close of the ninth century Naddod 
was driven by storms to Iceland wlulst attempting to reach 
the Faroe Islands, which had already been visited by the 
Irish. The first settlement of the Northmen was made in 
875 by Ingolf. Greenland, the eastern peninsula of a land 
which appears to be everywhere separated by the sea fi:om 
America Proper, was early seen,t although it was first 

* Parts of America were seen, although no landing was made on 
them, fourteen years before Leif Eirickssou, in the voyage which Bjanxe 
Hegulfisson undertook from Greenland to the southward, in 986. Le^ 
first saw the laud at the ishmd of Nantucket, 1** south of Boston; then 
in Nova Scotia; and, lastly, in Newfoundland, which was subsequently 
called "Litla Helluland/* but never "Vinland." The gulf, which 
divides Newfoundland from the mouth of the great River St. Lawrence, 
wafl called by the Northmen, who had settled in Iceland and Greenland, 
Markland's Gulf. See Caroli Christiani Bafn Antiqaitatee Amerir 
canas, 1845, pp. 4, 421, 423, and 463. 

t GunnbjSm was wrecked, in 876 or 877, on the rocks subsequently 
called by his name, which were lately re-discovered by Captain Graah. 
Qrambj(5m saw the eaat coast of Greenland, but did not land upon it. 
(Bain, Antiquit, Amer., pp. 11, 93, and 304.) 
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peopled from Iceland a hundred yeai's later (983). The 
colonisation of Iceland, which Naddod first called Snow-land, 
Snjoland, was carried through Greenland in a south- western 
direction to the New Continent. 

The Faroe Islands and Iceland must be considered as 
intermediate stations and starting points for attempts made to 
reach Scandinavian America. In a similar manner the set- 
tlement at Carthage served ihQ Tyrians in their efforts to 
reach the Straits of Gadeira, and the Port of Tartessus; and 
thus, too, Tartessus, in its turn, led this enterprising people 
from station to station on to Ceme, the Gauleon (Ship Island) 
of the Carthaginians.* 

Notwithstanding the proximity of the opposite shores of 
Labrador {HeUtdand it mikla\ one hundred and twenty-five 
years elapsed from the first settlement of the Northmen in 
Iceland to Leif s great discovery of America. So small were 
the means possessed by a noble, enterprising, but not wealthy 
race for furthering navigation in these remote and dreary 
regions of the earth, llie littoral tracts of Vinland, so called 
by the German Tyrker from the wild grapes which were 
found there, delighted its discoverers by the fruitfulness of 
the soil, and the mildness of its climate, when compared with 
Iceland and Greenland. This tract, which was named by 
Leif the " Good Vinland " ( Vinland it godd), comprised the 
coast line between Boston and New York, and consequently 
parts of the present States of Massachusetts, Ehode Island, and 
Connecticut, between the parallels of latitude of Civita Vecchia, 
and Terracina, which, however, correspond there only to mean 
annual temperatures of 47°* 8 and 52®*l.t This was the prin- 
cipal settlement of the Northmen, The colonists had often 

♦ See p. 494. 

t These mean annual temperatures of the eastern coast of America^ 
under the parallels of 42° 25' and 41° 15', correspond in Europe to the 
latitudes of Berlin and Paris, places which are situated 8° or 10° more 
to the north. Besides the decrease of mean annual temperature, from 
lower to higher latitudes is here so rapid that, in the interval of lati- 
tude between Boston and Philadelphia, which is 2° 41', an increase of one 
degree of latitude corresponds to a decrease in the mean annual tempe- 
rature of almost 3°.6, while, according to my researches, on the system 
of isothermal lines in Europe, the same decrease of temperature scarcely 
amounts to half a degree for the same interral. (Asie centraXe, t. Uii 
p. 227.) 
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to contend with a very warlike race of Esqtdmaux, who then 
extended further to the south under the name of the Skra- 
linger. The first Bishop of Greenland, Eric Upsi, an Ice- 
lander, undertook, in 1121, a Christian mission to Vinland; 
and the name of the colonised coimtry has even been dis- 
covered in old national songs of the inhabitants of the Faroe 
Islands.* 

The activity and bold spirit of enterprise manifested by the 
Greenland and Icelandic adventurers are proved by the cir- 
cumstance that, after they had established settlements south 
of 41° 30' north latitude, they erected three boundary pillars 
on the eastern shores of Baffin's Bay, at the latitude of 
72® 55', on one of the Woman's Islands,! north-west of the 
present most northern Danish colony of Upemavick. The 
Bunic inscriptions, which were discovered in the autumn of 
the year 1824, contain, according to Bask and Finn Mag- 
nusen, the date 1135. From this eastern coast of Baffin's 
Bay, more than six himdred years before the bold expeditions 
of Parry and Ross, the colonists very regularly visited Lan- 
caster Sound and a part of Barrow's Straits for the purpose of 
fishing. The locality of the fishing ground is very definitely 
described, and Greenland priests, from the Bishopric of 
Gardar, conducted the first voyage of discovery (1266). 
This north-western summer station was called the Kroksfjar- 
dar Heath. Mention is even made of the drift wood (un- 
doubtedly from Siberia) collected there, and of the abimdance 
of whales, seals, walrusses, and sea bears, j: 

* See Carmen Fcerdicum in quo VinlandicB mentio fit, (Bain, 
Antiquit. Amer., pp. 820-882.) 

f The Runic stone was placed on the highest pomt of the Island of 
Kingiktorsoak "on the Saturday before the day of victory," i.e., before 
the list of April, a great heathen festival of the ancient Scandinavians, 
which, at their conversion to Christianity, was changed into a Christian 
festival. (Ei£ifyL,Antiguit. Amer., pp. 347-366.) On the doubts which 
Biyiyulfsen, Mohnike, and Klaproth, express respecting the Bunic num- 
bers, see my Examen crit., t. ii. pp. 97-101 ; yet, firom other indica- 
tions, Bryi\julfsen and Graah are led to regard the important monument 
on the Woman's IsUnds (as well as the Bunic inscriptions found at 
Igalikko and Egegeit, lat. 60** 61' and 60"* 0', and the ruins of buildings 
near Upermiyik, lat. 72' 60^ as belonging undoubtedly to the eleventh 
and twelfth centuries. 

t Bafn, Antiquit. Amer., pp. 20, 274, and 416-418 (Wilhelmi, iiber 
lUand, ffvitramannaland, Qreenland, %md VirUand, t. 117-121). 
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Certaiii accounts of the intercourse maintained between 
the extreme north of Eiux)pe or between Greenland and Ice- 
land with the American CJontinent, properly so called, do not 
extend beyond the fourteenth century. In the year 1347 a 
ship was sent from Qreenland to Markland (Nova Scotia), to 
collect building timber and other necessary articles. On the 
return voyage the ship encountered heavy storms, and was 
obliged to take retiige at Straumi^ord in the west of Iceland. 
These are the latest accounts preserved to us by ancient Scan- 
dinavian authorities of the visits of Northmen to America.* 

We have hitherto kept strictly on historical ground. By 
means of the critical and highly praiseworthy efforts of 
Christian Rafh, and of the Royal Society of Northern Antiqui- 
ties at Ck>penhagen, the sagas and narratives of the voyages 

According to a very ancient saga, the most northern part of the east coast 
of Greenland was also visited in 1194, under the name of Svalbard, at a 
part which corresponds to Scoresby's Land, near the point 73° 16', where 
my friend Col., then Capt, Sabine made his pendulum observations, and 
where there is a very dreary cape bearing my name. Rafii, {Antiquit. 
Amer,, p. 803, and Aperfu de Vancienne Olographic dea B^giona 
arctigues de VAmerigue, 1847, p. 6.) 

♦ Wilhelmi, op, cit, s. 226; Bafii, ATdiguit, Amer., pp, 264 and 
453. The settlements on the west coast of Greenland, which, until the 
middle of the fourteenth century, were in a very flourishing condition, 
fell gradually to decay, from Uie ruinous operation of commercial 
monopolies, from the attacks of Esquimaux (Skralinger), the " black 
death" which, according to Hecker, depopulated the north during the 
years 1347 to 1361, and from the invasion of a hostile fleet, regarding 
whose course nothing is known. At the present day no &ith is any 
longer attached to the meteorological myth of a sudden alteration of 
climate, and of the formation of a barrier of ic^, which waa immediately 
followed by the entire separation from their mother country of the 
colonies established in Greenland. As these colonies were only on the 
more temperate district of the west coast of Greecdand, it cannot be 
possible that a Bishop of Skalholt, in 1540, should have seen " shep- 
herds feeding their flocks" on the east coast of Greenland, beyond Uie 
icy wall. The accumulation of masses of ice on the east coast opposite 
to Iceland depends on the configuration of the land, the neighbourhood 
of a chain of mountains having glaciers and running parallel to the 
coast line, and on the direction of the oceanic current. This state of 
things cannot be solely referred to the close of the fourteenth or the be- 
ginning of the fifteenth century. As Sir John Barrow has very justly 
shown, it has been subject to many accidental alterations, particularly 
in the years 1815-1817. (See Barrow, Voyages qf Discovery within 
the Arctic Regions, 1846, pp. 2-6.) Pope Nicholas V. appointed, a 
bishop for Greenland as late as 1448. 
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of the Northmen to Helluland (Newfoundland), to Markland 
(the month of the St. Lawrence and Nova Scotia), and to 
Vinland (Massachusetts), have been separately printed, 
accompanied by able commentaries.* The length of the 
voyage, the direction of its course, and the tmies of the rising 
and setting of the sun, are all minutely detailed. 

Less certainty appertains to the traces which have been 
supposed to be foimd of a discovery of America before the 
year 1000 by the Irish. The Skralinger related to the 
Northmen settled in Vinland, that further southward, beyond 
the Chesapeake Bay, there dwelt " white men, who clothed 
themselves in long, white garments, carried before them poles 
to which cloths were attached, and called with a loud voice.'* 
This account was interpreted by the Christian Northmen to 
indicate processions, in which banners were borne accom- 
panied by singing. In the oldest sagas, the historical narra- 
tions of Thorfinn Karlsefiie, and the Icelandic Landnama book, 
these southern coasts, lying between Virginia and Florida, 
are designated under the name of the Land of the White 
Men, They are expressly called Great Ireland {Jrland i 
mikla\ and it is maintained that they were peopled by the 
Irish. According to testimonies which extend to 1064, before 
Leif discovered Vinland, and probably about the year 982, 
Ari Marsson of the powerful Icelandic race of Ulf the squint- 
eyed, was driven m a voyage from Iceland to the south 
by storms on the coasts of tiie Land of the White Men, and 
there baptised in the Christian faith ; and not being allowed 
to depart, was recognised by men from the Orkney Islands 
and Iceland.! 

An opinion has been advanced by some northern antiqua- 
rians that, as in the oldest Icelandic documents the first 

* The main sources of information are the historic narrations of Erie 
the Red, Thorfinn Karlsefne, and Snorre Thorbrandsson, probably wiit- 
ten in Greenland itaelf as early as the twelfth century, and partly by 
descendants of eettlers bom in Yinland (Rafh, Antiquit Amer., pp. vii. 
xiv. and xvi). The care with which genealogical tables were kept was 
BO great that that of Thorfinn Earlsefne, whose son, Snorre Thorbranda- 
son, was bom in America, has been brought down from 1007 to 1811. 

+ Hvitramannaland, the land of the white men. Compare the 
original sources of information, in Bafh, AntiquU. Amer., pp. 208-206, 
211, 446-451 ; and Wilhelmi, Ueber Island, Hmtramannaland, &c.; 
s. 75-81. 
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inlaUbitants of the island are called " west men, who had come 
across the sea" (emigrants settled in Papyli on the south-east 
coast, and on the neighbouring small island of Papar), Ice- 
land was not at first peopled directly from Europe but from 
Virginia and Carolina, (Great Ireland, the American White 
Men's Land,) by Irishmen, who had earlier emigrated to 
America. The important work, de Mensura Orbis Terra^ 
composed by the Irish monk Dicuil about the year 825, and, 
therefore, thirty-eight years before the Nortlunen acquired 
their knowledge of Iceland from Naddod, does not, however, 
confirm this opinion. 

Christian anchorites in the north of Europe, and pious 
Buddhist monks in the interior of Asia, explored and opened 
to civilisation regions that had previously been inaccessible. 
The eager striving to difiuse religious opinions has sometimes 
paved the way for warlike expeditions, and sometimes for the 
introduction of peaceful ideas, and the establishment of rela- 
tions of commerce. Beligious zeal, which so strongly charac- 
terises the doctrines promulgated in the systems of India, 
Palestine, and Arabia, and which is so widely opposed to the 
indifference of the ancient polytheistic Greeks and Romans, 
was the means of ftirthering tiie advance of geographical know- 
ledge in the earlier portions of the middle ages. Letronne, 
the commentator on Dicuil, has shown much ingenuity in his 
attempts to prove that after the Irish missionaries had been 
driven from the Faroe Islands by the Northmen, they began, 
bout the year 795, to visit Iceland. The Northmen, when 
fiiey first reached Iceland, found Irish books, mass bells, and 
Other objects, which had been left by the earlier settiers, called 
tapar. These FaptB, fathers, are the Clerid of Dicuil.* If, 
as his testimony woiild lead us to conclude, these objects had 
belonged to Irish monks, who had come from the Faroe Islands, 
the question naturally arises, why these monks {Papar) should 
be termed in the native sagas Westmen (Vestmenn), who had 
"come from the west across the sea? {Kommir til vestan um 
hqf.y* The deepest obscurity still shrouds everything con- 
nected with the voyage of the Gaelic chief, Madoc, son of Owen 
Chiineth, to a great western land in the year 1170, and the 

♦ Letronne, Becherchea giogr, et crit. 8ur le Livre " de Mensura 
OrbU Terras" compost en Irlande^ par Dicail^ 1814, pp. 129-14& 
Compare my Meamen crU, de VHist, de kn O^ogr., t. ii« pp. 87-91. 
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connection of this event with the Great Ireland of the Ioe« 
landic Saga. In like manner the race of Celto-Americans, 
whom crediilous travellers have professed to discover in many 
parts of the United States, have also disappeared since the 
establishment of an earnest and scientific ethnology, based not 
on accidental similarities of sounds, but on granmiatical forms 
and organic structure.* 

* The statements which have been advanced from the thne of Baleigh, 
of natiyes of Virginia speaking pure Celtic; of the supposition of the 
Gaelic salutation, haOf hut, iach, having been heard there; of Owen 
Chapelain, in 1669, saving himself from the hands of the Tuscaroras, 
who were about to scalp him, " because he addressed them in his native 
Gaelic," have all been appended to the ninth book of my travels {Rela- 
tion historique, t. iii. 1826, p. 169). These Tuscaroras of North Caro- 
lina are now, however, distinctly recognised by linguistic investigations, 
as an Iroquois tribe. See Albert Gallatin on Indian Tribes, in the 
Archceologia Americana, vol ii. (1836), pp. 23 and 67. An extensive 
catalogue of Tuscarora wonU is given by Catlin, one of the most 
admirable observers of manners who ever lived amongst the aborigines 
of America. He, however, is inclined to regard the rather fair, 
and often blue-eyed, nation of the Tuscaroras, as a mixed people, 
descended from the ancient Welsh, and from the original inhabitants of 
the American continent. See his Letters and Notes on the Manners, 
Customs, and Conditions, of the North American Indians, 1841, vol. L 
p. 207; vol. ii. pp. 269 and 262-265. Another catalogue of Tuscarora 
words is to be found in my brother's manuscript notes respecting lan- 
guages, in the Royal Library at BerlLo. " As the structure of American 
idioms appears remarkably strange to nations speaking the modem lan- 
guages of Western Europe, and who readily suffer themselves to be 
led away by some accidental analogies of sound, theologians have gene- 
rally believed that they could trace an affinity with Hebrew, Spanidi 
colonists with the Basque, and the English or French settlers with 
Gaelic, Erse, or the Bas Breton. I one day met on the coast of Peru a 
Spani^ naval officer and an English whaling captain, the former of 
whom declared that he had heard Basque spoken at Tahiti, and the 
other Gaelic, or Erse, at the Sandwich Islands." Humboldt, Voyage 
aux Rigions Eguinoctiaies, Relai, hist, t. iii. 1826, p. 160, 

Although no connection of language has yet been proved, I by no 
means wish to deny that the Basques and the people of Celtic origin 
inhabiting Ireland and Wales, who were early engaged in fisheries on 
the most remote coasts, may have been the constant rivals of the Scan- 
dinavians in the northern parts of the Atlantic, and even that the Irish 
preceded the Scandinavians in the F&roe Islands and in Iceland. It is 
much to be desired that, in our days, when a sound and severe spirit of 
criticism, devoid of a character of contempt, prevails, the old investiga- 
tions of Powel and Bichard Hakluyt {Voyages and NavigaUomj foi 

2s 
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That this first disooTery of Ameariea, ia or hefiire tiie 
ebeweaih oen<uiy, should not have ponduced the important and 
pecmanent resuks yielded to the vky&oal c(mte»{)liubi!Oii of the 
WBvene hy the re-discovery of me saaie comdnient by Cohim- 
hns at the dbse 4if the fifbeeuth century, was the neeessary 
eoBseqnenee of the nndTilized condation of the pe^le, and the 
nature of the countries to which the early 4ieeo<KrerieB weare 
limited. The Scandinavians were wholly unprepared, by pre- 
vicms scientific knowledge, for ezpik>mig tibue Gountiies in 
which they settled, beyOTd what was absolutely necessary far 
dte satis&ction of their immediate wants. Greenland and 
Iceland, which must be regarded as the actual mother 
countries of the new colonies, were regions in which man had 
to contend wilh aU the hardships of an inhospitable climate. 
The wonderMly organized free state of Iceland, neverthe- 
less, maintained its independence for three centuries and a 
half, until civil freedom was annihilated, and the country 
Cecame sulgect to Hako YL King of Norwaj. The flower 
of Icelandic Hteratare, its histoidcal records, and the collection 
of the Sagas and Eddas appertain to the twelfth and thirteenth 
centuries. 

It is a remarkable phenomenon in the history of the culti- 
valionflf nations, that when the safety of the national treasures 
of the meat ancient reeoards of 'Northern Europe was en- 
dasxgered at home by domestic disturbances, they should ha^'e 
been transported to Iceland, and have been there carefully pre- 
served, and thus rescued for posterity. This rescue, the remote 

fil. p. 4), laogH be resumed in Dsgland and in Irdiand. Is the state- 
maat based on &ct, that the 'vntnderings ot IKadoe w<ae celebrated ia 
the poems of the Welsh bard Meredith, fifteen years before Columbus* 
diacovery? I do not participate in the rejecting spirit which haa» but 
too (rfben, thrown popular traditiona into obscurity, but I am, on the 
'Contrary, firmly persuaded that, by gieater diligeaoe and peiBeverance, 
many of the historical problems which relate to the maritime expedi- 
tions of the early part of the middle ages ; to the striking id^itity in 
wligiouB traditions, manner of dividmg time, and works of art in 
America and Eastern Asia ; to the migrations of the Mexican nations; 
to the ancient centres of dawning civUisation in Aztlan, Quivira, and 
Upper Louisiana, as well as in the elevated plateaux of Cundinamarca 
and Peru, wiU one day be cleared up by diseoyeries of &et6 with which 
we have hitherto been entirely unacquaiuted. See mj Mxaiaen can'/* 
4^rMi8t. dela Gi^gr. dmNomtani C!on^i»en/i« t. ii. pp. liS-l^fii 
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consequence of Ingolfs first colonization in Iceland, in the year 
875, has proved, amid the vague and misty forms of Scandi- 
navian myths and symbolical cosmogonies, an event of great 
importance in its influence on the poetic fancy of mankind. 
It was natural knowle^e alone that acquired no enlargement, f 
Icelandic travellers certainly occasionally visited the univer- ) 
fiities of Germany and Italy, but the discoveries of the Green- ( 
landers in the South, and the inconsiderable intercourse main- \ 
tained with Vinknd, whose vegetation presented no remark* • 
able physiognomical character, withdrew colonists and mariners 
so little from their European interests, that no knowledge of 
these newly colonised coimtries seems to have been dif^ised 
amongst the ciiltivated nations of southern Europe. It would 
even appear that no tidings of tliese regions reached the great 
Genoese navigator in Iceland. Iceland and Greenland had 
then been separated upwards of two hundred years, since 
1261, when tne latter country had lost its republican form of 
government, and when, on its becoming a fief of the crown of 
Norway, aU intercourse with foreigners and even with Iceland 
was interdicted to it. Christopher Columbus, in a work " On 
Ihe five habitable zones of the earth,'' which has now become 
extremely rare, says that in the month of February 1477, he 
visited Iceland, "where the «ea was not at that time covered 
with ice, and which had been resorted to by many traders from 
Bristol.'** If he had there heard tidings of the earlier coloni- 
sation of an extended and continuous tract of land, situated on 

• Whilst this circmnstance of the absence of ice in Februaiy 1477, 
bas been brought fonrard aa a proof that Columbus* Island of Thule 
could not be Iceland, Finn Magnueen found in ancient historical sources, 
that until March 1477, there was no snow in the northern part of Ice- 
land, and that in February of the same year, the southern coast was free 
from ice. Examen crit., t. i. p. 105; t. v. p. 213. It is veiy remark* 
able, that Columbus, in the same " TrtUado de las cinco zonaa Ivahir' 
tables" mentions a more southern iedand, Frislanda; a name which S« 
not in the maps of Andrea Bianco (14B6), or in that of Fra Mauro 
<1 467-1 470), but which plays a great part in the travels, mostly regarded 
as fabulous, of the broihers Zeni (7 888-1404). (Compare Examen crit,, 
t. ii pp. 114-126.) Columbus cannot have been acquainted with tha 
travels of the Fratelli Z&ai, as they even remuned unknown to the 
Venetian family until the year 1668, in which Marcolini first published 
them, fifty-two yeara after the death of the great admiral Whence aam 
the admiial*B acquaintance with ^e name Frislanda? 

2 s 2 
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tbe opposite coast, HeUuiand it mtkia, Markland and l^e good 
Finland, and if he connected this knowledge of a neighbouring 
continent ^nih those projects which had already engaged his 
attention since 1470 and 1473, his voyage to TTiule (Iceland) 
would have been made so much the more a subject of consi« 
deration during the celebrated law-suit regarding the merit of 
an earlier discovery, which did not end till 1517, since the 
suspicious fiscal officer mentions a map of the world {mappa 
mundo) which had been seen at Rome by Martin Alonzo 
Finzon, and on which the New Continent was supposed to be 
marked. If Columbus had desired to seek a continent of 
which he had obtained information in Iceland, he would 
assuredly not have directed his course south-west from the 
• Canary Islands. Commercial relations were maintained 
between Bergen and Greenland until 1484, and, therefore, until 
seven years after Columbus* voyage to Iceland. 

Wholly different from the first discovery of the New Conti- 
nent in the eleventh century, its re-discovery by Christopher 
Columbus and his explorations of the tropical regions of Ame- 
rica, have been attended by events of cosmical importance, and 
by a marked influence on the extension of physical views^ 
Although the mariners who conducted this great expedition at 
the end of the fifteenth century, were not actuated by the 
design of attempting to discover a new quarter of the world, 
and although it would appear to be proved that Columbus and 
Amerigo Vespucci died in the firm conviction that they had 
merely touched on portions of Eastern Asia,* yet the expedi- 

* See the proofs, which I have collected from tmstworthy docoments^ 
for Colnmbas, m the Examen crit, t. iy. pp. 233, 250, and 261, and for 
Yespucci, t. Y. p. 182-185. Columbus was so fully conyinoed tiiat Cuba 
was part of the continent of Asia, and even the south part of Ehatai 
(the province of Mango), that on the 12th of June, 1494, he caused all 
the crews of his squadron (about 80 sailors) to swear that they were con- 
vinced he might go from Cuba to Spain by land, ''que esta tierra de Cuba 
fnese la tierra firme al comienzo de las Indias y fin & quien en estas partes 
quisiero venir de Espafia por tierra"); and that "if any who now swore 
ib should at any futuro day maintain the contrary, they would have to 
expiate their perjury, by receiving one hundred stripes, and having the 
tongue torn out." (See Infornuicion del Escrihano puUico, Fernando 
Perez de Luna, in Navarn^te, Viages y Descubrimientos de loe Espcu- 
Mes, t ii. pp. 143, 149.) When Columbus was approaching the island 
tf Cuba on his first expedition^ he believed himself to be opposite th* 
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lion manifested the perfect character of being the fiilfibnent 
of a plan sketched in accordance with scientific combinations. 
The expedition was safely conducted westward, through the 
gate opened by the Tynans and CoIsbus of Samos, across the 
immeasurable dark aesL^mare tenebrosum, of the Arabian geogra- 
phers. They strove to reach a goal, with the limits of which 
diey believed themselves acquainted. They were not driven 
accidentally thither by storms, as Naddod and Gardar had 
been borne to Iceland, and Gunlijom, the son of Ulf Eraka, to 
Greenland. Nor were the discoverers guided on their course 
by intermediate stations. The great cosmographer, Martin 
Behaim of Niimberg, who accompanied the Portuguese Diego 
Cam on his important expedition to the western coasts of 
A&ica, lived four years, from 1486 to 1490, in the Azores; but 
it was not from these islands, which lie between the coasts of 
.Spain and Maryland, and only at fth the distance from the 
Jatter, that America was discovered. The preconception of 
this event is celebrated with rich poetical fancy in those 
'stanzas of Tasso, in which he sings of the deeds which Her- 
4niles ventured not to attempt. 

Non osd di tentar Talto Oceano : 
Segnd le mete, en iroppo breve chioBtri, 
L'ardir ristrinse deiringegno umano. 
Tempo verr^ che fian d'Ecole i segni 
fayola vile ai naviganti industri 
Un uom ddla Liguria avril ardimento 
Air incognito corso esporsi in prima. 

Ta880, XV. St. 25, 80 et 81. 

CSiinese commercial cities of SSaitim and Quiosay (y ea cierto, dice el 
Almtrante qiteata es la tierra firme y que estoy, dice el, ante Zaytoy 
Ottinsay). ** He intends to present the letters of tiie Catholic Monarchs 
to the great Mogul Khan (Gran Can) in Khatai; and to return imme- 
diately to Spidn (but by sea), afi soon aa he shall have thus discharged the 
mission entrusted to him. He subsequently sends on shore a baptized 
Jew, Luis de Torres, because he understands Hebrew, Chaldee, andsome 
Arabic/* which are languages in use in Asiatic trading cities. (See 
Columbus' Journal of his Voyages, 1492, in Navarrete, Viagea y Descw 
brim., t. i. pp. 37, 44 and 46.) Even in 1583, the astronomer Schoner x 
maintained that the whole of the so-called New World was a part of I 
Asia (superioris Indiae), and that the city of Mexico (Temistitan), con- 
quered by Cortes, was no other than the Chinese commercial city of 
Quinsay, so excessively extolled by Marco Polo. (See Joannis Scfioneri 
Carlo9tcf4ii Qpuacidwn geographicum, Korimb. 1588, pus ii. cap 
1-20.) 
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Azkd yet it was of ibis '' mm deUa Uffuria'* ^bai the great 
PortQguese bistorical writer, Johannes Barros*^, whose first 
decade appeared in 1552, siniply remarked that he was a vain 
and fiinciM babbler (komem fallador e gior%o90 em mostrar 
9uas habiUdades, e mau fanta^tko, e de tmagina^oes com sua 
nha Cypango), Thus, through all ages and through aU 
stages il ciyilization, national hatred has striyen to obscure 
the glory of honourable names. 

ifie discovery of the tropical regions of America by (Chris- 
topher Columbus, Alcmso de Hojeda, and Alvarez Cahral, 
cannot be regarded in the history of the contemplation of the 
universe as one isolated event. Its influence on the extension 
of physical science, and on the increase df materials yielded 
to die ideal world generally, cannot be correctly understood 
without entering into a brief consideration of the period 
which separates the epoch of the great maritime expediticms 
from that of the maturity of scientific culture amongst the 
Arabs. That which imparted to the age of Columbus its 
peculiar character of uninterrupted and successfiil efforts 
towards the attainment of new discoteries and extended 
geographical knowledge, was prepared slowly and in various 
ways. The means wluch contributed most strongly to favour 
these efforts were a small number of enterprising men, who 
early excited a simultaneous and general freedom of 
thought, and an independence of investigation into the sepa- 
rate phenomena of nature; the influence exercised on the 
deepest sources of mental vigour by the renewed acquaintance 
formed in Italy with the works of ancient Greek literature; 
the discovery of an art which lent to thought at once win^ of 
speed and powers of perpetuity; and the more extended 
Imowledge of Eastern Asia acqiiu^ by travelling merchants, 
and by monks who had been sent on embassies to the Mogul 
rulers, and which was diffused by them amongst those nations 
of the south-west of Burope who maintained extensive eom- 
mercial relations with other countries, and who were lii^e- 
fore most anxious to discover a nearer route to the Spice 
Islands. To these means, which most powerfully facilitated 
the accomplishment of the wishes so generally entertamed at 
the close of the fifteenth century, we must add the advance in 

* Da Asia de Joao de Barros e de Diego de CoTito> dec. 1 fir. HL 
cap. 11 (Parte i Lisboa» lt78, p. 260). 
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the urt of iiavigatioB, the gradual perfSeetion of aautical 
instruments, both magnetic and astronomical, and finally, tho 
application oi certain methods for the determination oS the 
fihip*s pkoe, and the more general use of the solar and lunar 
• eph^nerides «f Begiomantaniifik 

Without Altering into the details of the history of seienoe. 
which vonld be foreign to the present work, I wonld enu- 
merate amongst those who prepared the way for the epoch of 
Columbus and Gaaaa, three great names— ^Albertus Magnus, 
Koger Bacon, and Vinoenzius of Beauvais. I have namt^ them 
according to time, but the most celebrated, influential and 
intellectual, was Roger Bacon, a Franciscan monk of Ilchester, 
who devoted himself to the study of science at Oxford and 
Paris. All the three were in advance of their c^e, and acted 
influentiaUy upon it. In the long and generaBy unfruitful 
contests (^the dialectic speculations and logical dogmatism of 
a philosophy which has been designated by the indefinite and 
equivocal name of scholastic, we cannot fail to recognise the 
beneficial influence exercised by what may be termed the 
reflex-action of the Arabs. The peculiarity of their national 
character, already described in a former section, and their 
predilection for conmiimion with nature, procured for the 
newly translated works of Aiistotle an extended diflusioa 
which was most instrumental in furthering the establishment 
of the experimental sci^u^es. Until the close of the twelfth 
and the beginning of the thirteenth century, misconceived 
dogmas of &e Platonic philosophy prevailed in the schools. 
Even the fathers of the church believed that they could trace in 
them the prototypes of their own religious views.* Many of 
the symbolising physical fancies of TimsBus were eagerly taken 
up, and erroneous cosmical views, whose groundlessness had 
long been shown by the mathematical school of Alexandria, 
were revived imder the sanction of Christian authori^. 
Thus the dominion of Platonism, or, more correctly speak- 
ing, tiie new adaptations of Platonic views, were propagated 
fiir into the middle ages, under varying £orms, from 

* Jonrdain, Bech, crit. sur les traducthna d^AruMe, pp. 280-284, 
and 421-423 ; Letronne, Des opinions cosmographigtiea dts Birea de 
TEglise, rapprochies dea doctrines ph^osophiquee de la Oriee, hi tlM 
JSevue dea deux Mondea, 1884, t i. p. 682. 
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Augustine to Alcuin, Johannes Scotus, and Bembard of 
ChMlxes.* 

When the Aristotelian philosophy gained the ascendancy 
by its controlling influence over the direction of the human 
mind, its effect was manifested in the two-fold channel of 
inyestigation into speculative philosophy and a philosophical 
elaboration of empirical natural science. Although the 
former of these directions may appear foreign to the object I 
have had in view in the present work, it must not be passed 
without notice, since in the midst of the age of dialectic 
scholastics, it incited some few noble and highly-gifted men 
to the exercise of free and independent thought in the most 
Tarious departments of science. An extended physical con- 
templation of the imiverse not only requires a rich abundance 
of observation as the substratum for a generalization of 
ideas, but also a preparatory and invigorating training of the 
himian mind, by wluch it may be enabled, unappalled amid 
the eternal contest between knowledge and faith, to meet the 
threatening impediments which, even in modem times, 
present themselves at the entrance of certain departments of 
the experimental sciences, and would seem to render them 
inaccessible. There are two points in the history of the 
development of man, which must not be separated — ^the con- 
sciousness of man's just claims to intellectual freedom, and 
his long imsatisfied desire of prosecuting discoveries in remote 
regions of the earth. These free and independent thinkers 
form a series, which begins in the middle ages with Duns 
Scotus, Wilhelm of Occam, and Nicolas of C^isa, and leads 
from Eamus, Campanella, and Giordano Bruno to Des- 
cartes.f 

The seemingly impassable gulf between thought and actual 
being — ^the relations between the mind that recognises and 

* Friedrich von Baumer, ITeber die PhUosophie dea dreizehtUen 
Jahrhunderta, in his Hiat. Taachenbuck, 1840, a. 468. On the ten- 
dency towards Platonism in the middle ages, and on the contests of the 
schools, see Heinrich Ritter, Oeack, der chrisU, PhUaaophie, th. ii «. 
169; th. iii. s. 181-160, and 381-417. 

t Cousin, Coura deVHiat. de la PhUoaophie, t i. 1829, pp. 860 and 
389-436; Fragrmena de PhUoaophie cartiaienfic, pp. 8-12 and 408. 
Compare also the recent ingenious work of Christian Bartholom^ 
entiUed Jordano Bruno, 1847, tip. 808; t. it pp. 409-416 



OCEANIC DISCOYESIEa 617 

tiie object t!iat is recognised — separated the dialectics into the 
two celebrated schools of realists and nominalists. The almost 
forgotten contests of these schools of the middle ages deserve 
a notice here, because they exercised a special influence on 
the final establishment of the experimental sciences. The 
nominalists, who ascribed to general ideas of objects only a 
subjective existence in the human mind, finally remained the 
dominant party in the fourteenth and fifteenth centuries, after 
having undergone various fluctuations of success. From 
their greater aversion to mere empty abstractions, they urged 
before all the necessity of experiment, and of the increase of 
the materials for establishing a sensuous basis of knowledge. 
This direction was at least influential in favouring the culti- 
vation of empirical science; but even among those with whom 
the realistic views were maintained, an acquaintance with 
the literature of the Arabs had successfully opposed a taste 
for natural investigation against the all-absorbing sway of 
theology. Thus we see that in the different periods of the 
middle ages, to which we have perhaps been accustomed to 
ascribe too strong a character of unity, the great work of 
discoveries in remote parts of the earth, and their happy 
adaptation to the extension of the cosmical sphere of ideas, 
were gradually being prepared on wholly different paths and 
in purely ideal and empirical directions. 

Natural science was intimately associated with medicine and 
philosophy amongst the learned Arabs, and in the Christian 
middle ages with theological polemics. The latter from their 
tendency to assert an exclusive influence, repressed empirical 
enquiry in the departments of physics, organic morphology, 
and astronomy, which was for ^e most part closely allied to 
astrology. Ine study of the comprehensive works of Aristotle 
which had been introduced by Arabs and Jewish Babbis, had 
tended to lead to a philosophical fusion of all branches of 
study;* and hence Ibn-Sina (Avicenna) and Ibn-Roschd 
(Averroes), Albertus Magnus, and Roger Bacon, passed for 
the representatives of all the knowledge of their time. The 
&m'3 which in the middle ages surrounded the names of these 
great men was proportionate to the general diffusion of this 
opinion of their endowments. 

* Jourdain, 8ur ks trad, cPArisU^, p. 236; and Michael Sach% 
Z>M rtUffUiM Poem der Jvdm in Spanien, 1845, & 180-200. 
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Alhertufi Miignm, of ^ fionily of ihe CDimts of Bollstadt; 
SEkitst also be menticffied as an indepeBdent obserrer in the 
domain of analytic chemistiy. It is true that his hopes were 
directed to the transnnitatioii of the metals, but in his attempts 
to fulfil this object, he not ooly improved the peraetical manipu- 
lation of ores, but he also enlarged the insight of men imto the 
general mode of action of the chemical forces of nature. His 
works contain sooie exb'emely acute obser^otioiis on the 
organic structure and pnysiol(^ of plants. He was ac- 
quainted with the sleep of plants, the periodieal op«iing and 
dbsing of flowers, the dinunution of the sap dtkring evaporation 
j&om the suifuces of leaves, and with the influence of the 
distsribution of the vascular bundles on the indentations of the 
leaves. He wrote c(»nmentaries on all the physical works of 
the Stagtrite, although in that on the history of animals he 
loUowed the Latin translation of Michael Scotus from the 
Arabic* The wodc of Aibertus Magnus, entitled Liber cosmo^ 
frapkicmf de naturm kfcorum, is a load of physical geography. 
I have fbuzid in it observations, which greatly excited my 
surprise, r^arding the simultaneous dependence of climate oa 
latitude and elevatbn, and the effect of different angles of 
incidenee of the smi's rays in heating the earth's surface. 
Albertos probably owes the praise conferred on him by 
Dante, less to himself than to his beloved pupil St. Thomas 
Aquinas, who accompanied him firom €ol(^;ne to Paris in 
1245, and returned with him to Germany in 124& 

* The greater share of merit in regard to the history of animals 
belongs to the emperor Frederic IL We are indebted to him for important 
indepenekiit obsenrations on ihe internal stmctnre of birds. (See 
Sdm^der, in Mdifua librorum Frederiei II. vmpenst&ria de ttrie 
venandi cum embus, i. i 178<8> in the Prefoee.) Cnvier also calls thia 
prince of the Hobeostaufen line, th« ''first indq>endait and origiBal 
aoologist of the scholastic middle ages." On the correct view of Albert 
Magnus^ on the distribution of heat over the earth's snr&ce under dif- 
ferent latitudes and at difierent seasons, see his Ltber coemographicu8 de 
naturtt loeorum, Argent. 1515, fol. 14b. and 23a. (Essamen crU., t. L 
pl^. 54-5S.) In his own obsMrationfl, we, bowerer, nnhappilj too oftna 
^id, that Albertus Magnus shared, in the uncritical spirit of his ng^ 
He thinks he knows " that lye changes on a good soil into wheat ; thai 
.from a beech wood which has been hewn down, a birch wood will spring 
up from the decayed matter; and that from oa^-branches stuck into the 
earth yines arise." (Compare also EiBst Meyer, Utiber die Bdmnik dea 
\Zten Jahrhmderts, m. the Jmuubo, bd. x isSd^ a 716.) 
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Qneafci, che m'b a destra piiL vidbxo^ 
Fxste e mMstro ftunmi; ed eaao Alberto 
E' di Cologna^ ed io ThonuM d'Aqubuk 

n Paradiso, x. 9T-W. 

In all that hos directly operated cm the extension ol the 
natural sciences, and on their establishment on a mathematical 
basis, and by the calling forth of phenomena by the process 
of experiment, Roger Bacon, tiie contemporary of Albertus 
of Bollsl^t, may be regarded as the most important and 
influential man of the middle ages. These two men occupy 
almost the whole of the thirteenth century; but to Roger 
Bacon belongs the merit that the influence which he exercised 
on the form of the mode of treating the study of nature, lias 
been more beneficial and lasting than the various discoyeries 
which, with more or less justice, have been ascribed to him. 
Stimulating the mind to independence of thought, he severely 
condemned the blind £uth attached to the authonty of the 
schools, yet, far from neglecting the investigations of the 
ancient Greeks, he directed his attention simultaneously to 
philological researches,* and the application of matliematics 
and of the Scientia experimentalise to which last he devoted a 
special section of the 0pu9 mq^.f Protected and &voured 
by one Pope (Clement FV.), and accused of magic and im- 
priscmed by two others (Nicholas III. and IV.), he eiq^erienced 
the changes of fortune common to great minds in all ages. 
He was acquainted with the Optics of Ptolemy,J and with 

* So manj passages of the Opus majua show the respect which Roger 
Bacon entertained for Grecian antiqnity, that, as Jourdain has alre^j 
remarked (p. 429), we can only interpret the widi expressed by him in 
a letter to Pope Clement IV., " to bum the works of Aristotle, in order 
to stop the diffusion of error among the scholars," as referring to the bad 
Latin translatioiis iwm the Arabic. 

t Scientia experimentalia a Tulgo sfcndentinm penitns%norata; duo 
lam^i sunt modi cognoeeendi, seilieet per argumentum et ezperien- 
tiam (the ideal path, and the path of experiment). Sine experientia 
nihil si^eienter sciri potest. Argnmentum ccmcludit, sed non certificat, 
neque removet duditationem; et quiescat animus in intuita Teritati& 
nisi earn inveniat via ezperientiae.'' {OpuM majus, pais. tI. cap. 1.) I 
have collected all the passages relating to Roger Bacon's physical know 
ledge, sod to hia proposals for Tarioos inventions, in the JBxamen erit, 
d€ VHiit, de la Oeofft,, i. ii. pp. 295-299. Compare also Whewel!, 
PkiUmiphf ofAe InekteUve Sciences, vol. ii. pp. 323-337. 

t See YoL ii p. 5^ I find Ptolemy's Optiee eited in the Opui 
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the Almagest. As he, like the Arabs, always calls Hip. 
parchus, Abraxis, we may conclude that he also made use of 
only a Latin translation from the Arabic. Next to Bacon's 
chemical experiments on combustible explosive mixtures, his 
theoretical optical works on perspective, and the position of 
the &CUS in concave mirrors, are the most important. His 
profound Opus majus contains proposals and schemes of 
practicable execution, but no clear traces of successftd optical 
discoveries. Profoundness of mathematical knowledge can- 
not be ascribed to him. That which characterizes him is 
rather a certain liveliness of fency, which, owing to the 
impression excited by so many unexplained great natural 
phenomena, and the long and anxious search for the solution 
of mysterious problems, was often excited to a degree of 
morbid excess in those monks of the middle ages who devoted 
themselves to the study of natural philosophy. 

Before the invention of printing, the expense of copyists, 
rendered it difficult, in the middle ages, to collect any lai^e 
number of separate manuscripts, and thus tended to produce 
a great predilection for encyclopaedic works after the extension 
of ideas in the thirteenth century. These merit special consider- 
ation, because they led to a generalisation of ideas. There ap- 
peared the twenty books de rerum natura of Thomas Cantipra- 
tensis, Professor at Louvain (1230); The Mirror of Nature 
{speculum naturale\ written by Vincenzius of Beauvais (Bello- 
vacensis) for St. Louis and his consort Margaret of Provence 
(1250); The Book of Nature, by Conrad von Meygenberg, a 
priest at Ratisbon (1349) ; and the Picture of the World {Imago 
mtimfi) of Cardinal Petrusde Alliaco, Bishop of Cambray (1410), 

majuB (ed. Jebb, Lond. 1733), pp. 79, 288, and 404. It has been justly 
denied (Wilde, Oeschichte der Optik, th. i. s. 92-96) that the knowledge 
derived from Alhazen, of the magnifying power of segments of spheres, 
was actually the means of leading Bacon to construct spectacles. This 
invention would appear to have been known as earlyas 1299, or to belong 
to the Florentine, Salyino degli ArmaU, who was buried, in 1817, in the 
Church of Santa Maria Maggiore at Florence. If Roger Bacon, who 
completed his Opiu majus in 1267, speaks of instruments by means of 
which small letters appear laige, "utiles senibus habentibus oculos 
debiles," his words prove, as do also the practically erroneous considera- 
tions which he subjoins, that he cannot himself have executed thai 
which obscurelj floated before his mind as possibiei 
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each work being in a great measure based upon the preceding 
ones. These encyclopsedic compilations were the forerunners 
of the great work of Father Beisch, the Margerita philosophical 
the first edition of which appeared in 1486, and which for 
half a centmy operated in a remarkable manner on the dif- 
fusion of knowledge. I must here pause for a moment, to 
consider the "Picture of the World" of Cardinal Alliacus 
(Pierre d*Ailly). I have elsewhere shown that the work en- 
titled " Imago Mundi," exercised a greater influence on the 
discovery of America, than did the correspondence with the 
learned Florentine Toscanelli.* All that Columbus knew of 
Greek and Roman writers, all those passages of Aristotle, 
Strabo, and Seneca, on the proximity of Eastern Asia to the 
Pillars of Hercules, which, as his son Fernando says, were the 
means of inciting him to discover the Indian lands (autoridad 
de lo8 escritores para mover al Almirante d descubrir las 
Jndias), were galliered by the Admiral from the writings of 
the Cardinal. He must have carried these works with hua on 
his voyages, for in a letter which he addressed to the Spanish 
monarchs from the Island of Haiti, in the month of October 
1498, he translated word for word a passage from Alliacus* 
treatise, de quantitate teme habiiabilis, whid^ appears to have 
made a deep impression on his mind. Columbus probably 
did not know that Alliacus had also transcribed verbatim 
frt)m an earlier work, the Opus majus of Eoger Bacon.f Sin- 
gular age, when the combined testimony of Aristotle and 
Averroes (Avenryz), of Esdras, and of Seneca, regarding the 
small extent of the ocean in comparison with continental masses, 
could serve to convince monarchs of the expediency of a costly 
enterprise ! 

I have already drawn attention to the marked predilection 
manifested at the close of the thirteenth century for the study 
of natural forces, and the progressive and philosophical direc- 

* See my -Kcamgw crit., t. i pp. 61, 64-70, 96-108; t ii. p. 849. 
*' There are five memoirs de Concordantia astronomia cum iheologia, 
hy Pierre d'Ailly, whom Don Fernando Colon always calls Pedro do 
Helico. These essays remind us of sotne very recent ones on the Mosaic 
Geology, published four hundred years after the Cardinal's." 

+ Compare Columbus's letter, NaTarrete, Viages y Descuhrtmientos, 
t. i. p. 244, with the Imago mundi of Cardinal d'Ailly, cag. 8, and 
Boger BacoD*B Optce mqijiis, p. 188. ^^ — ^^^ 
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tion assumed by this study in its scientifie estabUsiuBAot oa 
the basis of experiment. It still remakis briefly to consider 
the inj9.iieiice exercised by the seTival of classical literature, at 
the close of the fourteenth century, on the deepest sources of 
tb^, mental life of nations, and, therefore, on the g^aeral con- 
templa.tion of the universe. The individuality of certain 
highly-gifted men had contributed to increase the rich mass 
of £Ebct8 possessed by the w<M:ld of ideas. The susoeptibiHty 
of a &eer jntdkctual development already existed when Greek 
literature, driven from its ancient seats, acquired a firm footing 
in western lands, under the &vouring actwu of apparently 
accidental relations. 

The Arabs in their classical studies had remained strang^:B 
to all that appertains to the in^iration of language ; &eir 
studies being limited to a very small number of the writers 
of antiquity, and in accordance with their ^axmg national 
{»*edilection for natural investigation, priacipaHy to the physi- 
cal books of Aristotle,, to the Almagest of Ptolemy, ike beta- 
aical and diemical treatises of Dioseorides, smidthe coamologL- 
cal &ncies of Plato* The dialectics of Aristotle were blended 
by the Arabs with the study of Physics, as in eacLier times, in 
the Chriatian mediseval age they were with that of theology. 
Men borrowed froan the andents what they judged susceptible 
of special application, but they were ha: removed from appre- 
hending the spirit of Hellenism in its general character, from 
penetratuQg to ^e depths of the organic structure of the lan- 
guage, from deriving enjoyment from the poetic ci-eatioois of 
the Gxeek imagination^ <a of seeking to trace the marvellous 
luxuriance disgplayed in the fields of oratory and historical 
composition. 

Almost two hundred years br^ore Petrarch and Boccacio, 
John of Salisbury and the Platonic Abelard had already exer- 
cised a fisivourable influence with reference to an acquaintance 
with certain works of classical antiquity. Both possessed the 
power of appreciating the charm of writings in which freedom 
and QsAeVj nature and mind, were constantly associated 
together; but the influence of the sesthetic feeling awakened 
by them, vanished without leaving a trace, and the actual merit 
of having prepared in Italy a permanent resting place for the 
muses exiled from Greece, and of having contributed most 
powerfully to re establish classical liteiature, belongs of right to 
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tiro poets, linked tegetiber by the closest ties of friendship, 
Petrarch and Boocacio. A monk of Calabria, Barlaam, who 
had long resided in Oreece under the patronage of the Emperor 
Aodronicus, was the instroctor of botii*. lliey were the £rst to 
begin to make a careful collection of Roman and Greek manu- 
scripts ; amd a taste for a comparison of languages had even be^u 
awakened in Petrajrchf, -vthose philological acumen seemed to 
atrive towards the attainmient of a more general contempla* 
ticxn of the uxmrarse. Emanuel C^oysoloras, who was sent as 
Gs^eek ambassadcH* to Italy and England (1391), Cardinal 
Bessarion of Trel»sond, Gemistus Pletho, and the Al&enkm 
Demetrius CkaOjCondylas, to whom we owe the &:st printed 
editioa <rf Homo*, were all valuable promoters of Ihe study of 
Hue (jheek writers^. All l^se came from Greece before the 
erontfid takkig of Constantinople, (2Wi May 1458;) Con- 
staatB&e Lasearis alone, whose forefathers had once sat on the 
^rzantuie throne, came later to Italy. He broc^ht with him 
a .preeious coUecti<m of Greek manuscripts, now buried in the 
rureLy used library of 1^ Escurial§. The first Greek book 
was printed only fourteen years befcwe the (Kscovery d 
Ameraca, although the inyentitm of printing, was pro- 
bably made simultaiBeously and wholly independently, byGut- 
tenberg in Strasburg and Mayence, and by Lorenz Tansson 
Koster at Haarlem, between 1436 and 1489, and, tiierefore, in. 
the fortunate period of ihe £rst immigratioii of Ihe learned 
Gveeks into Italy. || 

* Heeren, Geach. der d^asia^ien Zitterabir, bd. i. a. 284-290. 

+ Klaproih, MSmoires relcUivea d FAsie, t, iii. p. 113. 

t The Florentine edition of Homer of 1488; but the first printed 
Greek book was the grammar of Constantine Lascaris. in 1476. 

§ Villeuuun, Milangee hiatoriguss ei liUiradres, t. ii. p. 135. 

II The result ef the investigations of the librarian Ludwig WachLn; 
vt Breslau (see his Geschidde der LiUeratiuar, 1833, th. 1. s. 12-23). 
Printing without moveable types does not go back, even in Chin^ be- 
yond the beginning of the tenth century of our era. The first four books 
of Confucius were printed, according to Eiaproth, in the province of 
SzUtschun, between 890 amd 925 ; aud the description of the technical 
manipulation of tiie Chinese printing press might have been read in 
western countries even as early as 1310, in lUschid-eddin's Persian his* 
tory of the rulers of £hatai According to the most recent results of 
the importanjb researches of Stanislas Julien, however, an ironsmith in 
China itself, between the years lOil and 1048 a.d., or almost 400 v— ^q 
t)efore Guttenberg, would seem to have used moveable tvi^'^7* 



624 C08K08. 

Two centuries before the sources of Greek liteTature were 
opened to the nations of the west, and twenty-five years before 
the birth of Dante — one of the greatest epochs in the history 
of the civilization of Southern Europe,— events occurred in the 
interior of Asia as well as in the east of Africa, which, by ex- 
tending commercial intercourse, accelerated the period of the 
circumnavigation of Africa and the expedition of Columbus. 
The advance of the Moguls in tweniy-six years fix)m Pekin 
and the Chinese wall, to Cracow and Liegnitz, terrified Christ- 
endom. A number of able monks were sent forth as mission- 
aries and ambassadors: John de Piano Carpini and Nicholas 
Ascelin to Batu Khan, and Ruisbrock (Rubruquis) to Mangu 
Khan at Karakorum. The last-named of these travelling mis- 
sionaries has left ns many clear and important observations on 
the distribution of languages and races of men in the middle 
of the thirteenth century. He was the first who recognized 
that the Huns, the Baschkirs (inhabitants of Paskatir, the 
Baschgird of Ibn Fozlan), and the Hungarians, were of Finnish 
(Uralian) race; and he even found Gothic tribes who still re- 
tained their language, in the strongholds of the Crimea.* 
Rubruquis excited fiie eager cupidity of the great maritime 
nations of Italy — ^the Venetians and Genoese — by his de- 
scriptions of the inexhaustible treasures of Eastern Asia. He 
is acquainted with the "silver walls and golden towers" of 
Quinsay, the present HangtscheufrL, although he does not men- 
tion the name of this great commercial mart, which twenty- 
five years later acquired such celebrity from Marco Polo, the 
greatest traveller of any age.f Truth and naive error are 

burnt clay. This is the invention of Pi-sching, but it was not broaght 
into application. 

*' See the proofs in my Examen rrU., t. ii. pp. 816-820. Josa&t 
Barbaro (1436), and Ghislin von Bus) och (1555), still found, between 
Tana (Asof), Caffa, and the Erdil (the Volga), Alani and Gothic tribes 
speaking German. (Bamusio, Delle navigcUwni et viaggi, vol. ii. pp. 
92b and 98a.) Roger Bacon merely terms Rubruquis frater Williel- 
mus, quern dominus Rex Fianciae misit ad Tartaros. 

t The grea tand admirable work of Marco Polo {II Milume di Measer 
Marco Polo), as we possess it in the correct edition of Count Baldelli, 
is inappropriately termed the narrative of " Travels.'* It is for the most 
part a descriptive, one might say, a statist! ical, wort, in which it is diffi- 
cult to distingrui^ what the traveller had seen himself and what bo had 
^lIXUlj f^Qi others^ and what he derived from topographical description^ 
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ore singularly intermixed in the Journal of Rubruquis, which 
has been preserved to ns by Roger Bacon. Near Khatai, 
which is bounded by the Eastern Sea, he describes a happy 
land, where, on their arrival from other coimtries, all menand 
women cease to grow old."* 

More credulous than the monk of Brabant, and, therefore, 
perhaps far more generally read, was the English knight, Sir 
John Mandeville. He describes India and China, Ceylon and 
Sumatra. The comprehensive scope and the indi^dduality of 
his narratives (like the itineraries of Balducci Pegoletti and 
the travels of Roy Gonzalez de Clavijo) have contributed con- 
siderably to increase a disposition towards a great and generaJ 
intercourse among different nations. 

It has often and with singular pertinacity been maintained, 
that the admirable work of the truthAil Marco Polo, and more 
particularly the knowledge which it dif^ed regarding the 
Chinese ports and the Indian Archipelago, exercised great in- 
fluence on Columbus, who is even asserted to have had a copy 

in which the Chmese literature is so rich, and which might be aocessible 
to him through his Persian interpreter. The striking similarity pre- 
sented by the narratives of the travels of Hiuan-thsung, the BuddUiistic 
pilgrim of the seventh century, to that which Marco Polo found in 1277 
(respecting the Pamir-Highland), early attracted my whole attention. 
Jacquet, who was unhappily too early removed by a premature death, from 
the investigation of Aoatic languages,, and who, like Klaproth and my- 
self, was long occupied with the work of the great Venetian traveller, 
wrote to me, as follows, shortly before his decease : "I am as much struck 
as yourself by the composition of the Milione. It is undoubtedly 
founded on the direct and personal observation of the traveller, but he 
probably also made use of documents either officially or privately com- 
municated to him. Many things appear to have been borrowed from 
Chinese and Mongolian works, although it is difficult to determine their 
precise influence on the composition of the Milione; owing to the suc- 
cessive tt-anslations from which Polo took his extracts. Whilst our 
modem travellers are only too well pleased to occupy their readers with 
their personal adventures, Marco Polo takes pains to blend his own 
obseryations with the official data communicated to him, of which, as 
Governor of the city of Tangui, he was able to have a large number." (See 
my Asie centrale, t ii. p. 895.) The compiling method of the celebrated 
traveller, likewise explains the possibility of his being able to dictate his 
book at Genoa in 1295, to his fellow pri soner and friend, Measer Rustigielo 
of Pisa, ts if the documents had been lying before him. (Compare 
Maraden, Travels of Marco Polo, p. xxxiii.) 

* Purchas, Pilgrime, part ill cb. 28 and 56 (pp. 23 and 84)« 
2 » 
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of Moceo Polo's tiarratiyes in his possession dxmng iik first 
vqyi^e of discovery.* I have already shewn that Christopher 
(Mumbufi and his son Fernando make mention cf ihe Oeo- 
graphy of Asia by .tineas ^lidus (Pope Pius II), rbizt neirer 
of Marco Polo or Mandeville. What they knew of 'Quinsay, 
Zaitun, Mango and J^emga. may have been learnt ^feom the 
celebrated letter gfToscandlliin 1474yan the facility of reaching 
Eastern Asia ifrom Spain, and &om the rdotions lof Nioolo 
de Conti, who was engaged during twenty-^five years inlraveiU 
ling over India and the southern parts of \China,:andiioti:hrough 
any direct acquamtance with tlie 68th and 77th chapters of 
the second book of Marco Polo. The first printed edition of 
these travels was no doubt the Gemnon trutslation cf 1477, 
which must have been alike imintelligible to Qohunbus and to 
Toscane&i. The possibility of a manuscript oopy of the nar- 
rative of the Venetian traveller being seen by Columbus 
between the years 1471 and 1492, when he was occupied by 
his proiject d ^' seeking the ^east by the west," (buscar eL 
levante por el poniente, pasar k donde nacen las especerias, 
navegaiido al occidente) cannot certainly be denied ;f but 
wherefore in a letter written to Ferdinand and Isabella from 
Jamaica, on the 7th of Jxme, 1503, in which he describes the 
coast of ¥eragna as a part of the Asiatic Ciguare near the 
Ganges, and expresses his hope of seeing horses with golden 
harness, should he not rather refer to the Zipangu of Mai'co 
Polo, than to that of Pope Pius ? 

Whilst the diplomatic missions of Christian monks, and the 
mercantile expeditions by land, which were prosecuted at a 
period when the imiversal dominion of the Moguls had made 
the interior of Asia accessible from the Dead Sea to the 
Wolga, were the means of diffusing a knowledge of Khatai 
and Zipangu (China and Japan) amongst the great sea-faring 

* ]!7imuTete, CoUeoion deloe Viageey DeaeiArifnntntoa gttt htciSrom 
por mar Io8 Espanoles, t. i. p. 261 ; Washrngton Irving, History ojiht 
iffe and Voyages qf OhrUtopher Cohimbtu, iS28, vol. iv. p. 297. 

t Mcamen crit de Vhiat. de la Qiog., t. L pp. 63 and 215; t. iL 
p. 850. Marsden, Travels of Marco Polo, ipp. Ivii. Ixx. and Ixxv. Tha 
firrt German Nuremberg version of 1477 {das puch des edeln JiiOers im 
landtfarers Marcho Polo) appeared in print in the lifefdm'} # Column 
bus; the Jirst Latin translation in 1490, and the first ItaliiKu lUid FocUfr 
guese translations in li96 and 150^2. 
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nations of Europe ; the mission of Pedro de CoYilJbtani and 
41onso de Payva (in 1487), wluch was s^t by Kkig lohn il. to 
«oe for the African Prester John, prepared ihe way, if Jiot for 
l^arthodoBaew DiaE, ataU events, for Vasco de Gama.* Ijruflt- 
iii^ to die seports brought by Indian and Arabian ptlote io 
Calicut, -Ooa, and Aden, as well as to Sofala, on th^ eastern 
falioi^es of A&ica, Coyilbam seivt word to King John 11.,%- two 
Jews from Cairo, that, if the Portuguese would pcoseoute their 
voyages of discovery southward, along the west coast, iktesf 
would reach the termination of Africa, from whence the 
navigation to the 3£oon Island^ ilhe Magastar of Polo, to Zan- 
zibar and to ^Sofala, ^' rich in gold,'' would be extremely eoBf, 
But before this news reached Lisbon, it had been akeady loiig 
known there, that Bartholomew Diaz had not ionly made the 
discovery of the Ca^ of Good iEIope (Cabo tonaoentoso) famt 
thi¥t he had also sailed Tomid it, although only f<B* a ^ort die- 
tance.f Accounts of the Indian and Arabian tcftding-plaoes 
on the eastern shoces of Africa, and of the oon'figuration of 
the southern extremity of the conftinent, may, indeed, early in 

^ * Barrog, dec. i. liv. iii. cap. 4, p. 190, says expressly, that Bartholoio^r 
!Diaz, "e 08 de suacompanhia per eauaa dosperigos e tormentae, que eon p 
dobrar delle pass^ram, Ihe pazeram nome Tormentoso." The merit of 
first doubling the Cape does not, therefore, belong, as osually stated, to 
Vasco de GaSaa. Diaz was at the Cape in May 1487, nearly, therefcwe, 
at the same time that Pedro de Covilham and Alonso de Fayva 
set forth from Barcelona on their expedition. In December iji the 
same year (1487), Diaz brought the news of this important discovery U> 
Portugal. 

t The planispherium of Sanuto, who speaks of himself as ** Marinns 
Sanuto, dictus Torxellus de Veneicis," appertain to the work, entitled 
Secreki Jideldum Crude. ''Marinus ingeniously preached a crusade 
in /tlie interest of cemmeree, ^itith. a desire of des^oying ihe prosp^tgr 
cf Egypt, and directing the course of trade in such a manner as to csuenr 
the products of India through Bagdad, Bassora, and Tauris (Tebriz)^ 
to Kaffa, Tana (Azow), and the Asiatic coasts of the Mediterranean. 
Sanuto, i*ho was the cotemporary and compatriot of Polo, with 'Whose 
MHione he was, however, unacquainted, was charaeterised by grand 
views regarding coBimeFcial policy. He may be regarded as the lUynal 
of the Bftiddle ages, without the incredulity of l^e philosophical abbiS 
of the eighteenth centuiy." {Shsamen critique, 1 1 pp. 231, 333-848^ 
The Cape of Good Hope is set down as Capo di Diab on the map of Fra 
lifauro, compiled between the years 1457 and 1 459. Consult the learned 
tveatise of Cardinal Zurla, entitled // Mappamundo di Fm M«uro 
Cwmaldoiete, ia06# I 5lL 

2s2 
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the middle ages, have been transmitted to Venice through 
Egypt, Abyssinia, and Arabia. The triangular form of 
A£ica is indeed distinctly delineated as early as 1306, on 
the plaoispherium of Sanuto, in the Genoese Portulano delta 
Medtceo-Laurenziana of 1351, discoTcred by Count Baldelli; 
and on the map of the world by Fra Mauro. I have briefly 
aUuded to these &cts, since the history of the contemplation 
of the universe should indicate the epochs at which the prin« 
cipal details of the configuration of great continental masses 
were first recognised. 

Whilst the gradually developed knowledge of relations in 
space incited men to think of shorter sea routes, the means 
for perfecting practical navigation were likewise gradually 
increased by the application of mathematics and astronomy, 
the invention of new instruments of measurement, and by a 
more skilful employment of magnetic forces. It is extremely 
probable that Europe owes the knowledge of the northern and 
soutliem directing powers of the magnetio needle,— the use 
of the mariner*s compass,—- to the Arabs, and that these people 
were, in turn, indebted for it to the Chinese. In a Chinese 
work (the historical Szuki of Szumathsian, a writer who lived 
in the earlier half of the second century before our era) we 
meet with an allusion to the "magnetic cars," which the 
Emperor Tschingwang, of the ancient dynasty of the Tscheu, 
had given more than nine hundred years earlier to the ambas- 
sadors from Tunkin and Cochin China, that they might not 
miss their way on their return home. In the third century 
of our era, under the dvnasty of Han, there is a description 
given in Hiutschin's dictionary Schuewen, of the manner in 
which the property of pointing with one end towards the south, 
may be imparted to an iron rod by a series of methodical blows. 
Owing to the ordinary southern direction of navigation at that 
period, the south-pointing of the magnet is always the one 
especially mentioned. A century later, imder the d3aiasty of 
Tsin, Chinese ships employed the magnet to guide their course 
safely across the open sea; aiid it was by means of these ves- 
sels that the knowledge of the compass was carried to India, 
and from thence to the eastern coasts of Africa. The Arabic 
designations Zohron and Aphron (south and north),* which 

* Avron, or avr (aur), is a more rarely employed term for norifay 
used instead of the ordinary '' echemdl;** the Arabic Zchrcn, or Zohr^ 
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Vincenzius of Beauvais gives in his *' Mirror of Nature'' to 
the two ends of the magnetic needle, indicate, like many Arabic 
names of stars which we still employ, the channel, and the 
people from whom western countries received the elements 
of their knowledge. In Christian Europe the first mention 
of the use of the magnetic needle occurs in the politico- 
satirical poem, called La Bible, by Guyot of Provence, in 
1190, and in the description of Palestine by Jacobus of Vitry, 
Bishop of Ptolemais, between 1204 and 1215. Dante (in his 
Parad,, xii. 29) refers, in a simile, to the needle {ago\ 
" which points to the star." 

The discovery of the mariner's compass was long ascribed 
to Flavio Gioja of Positano, not far from the lovely town of 
Amalfi, which was rendered so celebrated by its widely ex- 
tended maritime laws ; and he may, perhaps, have made some 
improvement. in its construction (1302). Evidence of the 
earlier use of the compass in European seas, than at the begin- 
ning of the fourteenth century, is furnished by a nautical trea- 
tise of Raymond Lully of Majorca, the singularly ingenious 
and eccentric man whose doctrines excited the enthusiasm of 
Giordano Bruno when a boy,* and who was at once a philo- 
sophical systematiser and an analytic chemist, a skilful 

from which Elaproth erroneooBly endeavours to derive the Spanish sur, 
and the Portuguese avl, which, without doubt, like the German aild, 
are true Qerman words, does not properly refer to the particular desig- 
nation of the quarter indicated; it signifies only the time of high noon; 
south is dachenvb. On the early knowledge possessed by the Chinese, 
of the south pointing of the magnetic needle, see Rlaproth's important 
investigations in his Lettre d M. A. de Humboldt, sur Vinvention de 
la B<m88ole, 1834, pp. 41, 45, 60, 66, 79, and 90; and the treatise of 
Azuni of Nice, which appeared, in 1805, under the name of Disserta- 
tion 8ur Vorigine de la Bouseole, pp. 35, and 65-68. Navanete, in his 
Discurao historico sobre los progresos del Artede Navegar en JEspaha, 
1802, p. 28, recals a remarkable passage in the Spanish Leyes de las 
Fartidas (II. tit. ix. ley 28), of the middle of the thirteenth century: — 
" The needle, which guides the seaman in the dark night, and shows 
him, both in good and in bad weather, how to direct his course, is the 
intermediary agent (medianera) between the loadstone (lapiedra) and 

the north star " See the passage in Las siete fa/rtidas del 

sabio Re%' Don Alonso d IX. (according to the ususdly adopted chro- 
nological order Alonso the Xth.), Madrid, 1829, t. i. p. 478. 

* Jordano Bruno, par Christian Bartholom^, s. 1847. t. ii pp. 
181-18Z. 
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SAscriner snd a streeessful propagator of Chrnttiaaity. In faar 
oiook entitleii /Mj^ de las fMxramllas del orhe^ and publiBhed 
jtL 12^6, Lully remarks', that the seamen of his tiaie employed 
"•^mstruments of measuremcft*, sea charts, and the magnetar 
xieedle/'* The early toyagety of the Catakns to the ivovtlt 
ccwist of Scotland and the western shores of tropical' AfHc» 
(Don Jayme Ferrer reaching; ^e month of th«rIUo de ONar«^ im 
the month of August 1367), and the dfeeovcry of the Azovesi 
(fte Bracir Islands, on the Atlas of FicigaiifO, 1367) by the 
Iforthmen, remind us that t§ie open western oeeaa was navi-- 
g^ted long before the time of Columbnsv The voyages pvosfe- 
cnted under the Roman dominion in the India» Ocean, 
between Ocelis and the coasts of Malabar,' in reliance ga the 
regularity of the direction of the wind^,f were now eondueted 
by the guidance of the magnetic needle. 

The application of astronomy to nayigation was prepared 
by the influence exercised in Italy, from the thirteenth to the 
fifteenth centuries, by Andalone del Nero and J<^m BianehsEni, 
the corrector of the Alphonsine taMes, and in Germai^ by 
If icolaus de Cusa, J George von Peuerbach, and Begiomontanus. 
Astrolabes designed for the determination of time and of 
geographical latitudes by meridian altitudes, and capable of 
being employed at sea, underwent gradual improvement from 
the time that the astrolabium of the Majorcan pilots was vbl 
use, which is described by iJaymond Lully,§ in 129^5, in 

* " Tentias les i&aireaixte» laBtenmiento^ e»r^. eompw y agiijft." Sai»- 
mt, I>iecwrao schre los pr^ffiregoe de la Mydrogro^ ei^ Mspema, 1809, 
p. 7. 

t See p. 588. 

$ Regarding Gvm (N^kdlaas of Cti8S> properly of Cnes, oa ike Mosdle), 
see p. 469, a^ also ClemeHs' treatise, t/eber Giordano Bnmo und 
NiciHaua de Cuaa, s. 97. where there is gv7en aa important fragment^ 
written by CnBft's owa hand, and discoyered only three ye»s Bince, 
x^ecting a tlimefoM laovexfteat of the eMth« (Compare aliso Chaste^ 
Aperc^t ew toHgine des m^tkodes en GS&mitrie, 1807, p. 529.) 

§ JTaTwrete, Jbieeertaeion hisftmca aobve la parte que tumeron los 
Eapmelea en laa giterraa de Ultramar ddekts Cntaadas, 1816. p. 100; 
ttid JBhoamen crit., t. i pp. 274-277. An important improviGnnent in 
ebservatiott by the use of the plomraet, hm been ascribed to Gleergs von 
Feaerbaeh, the insiructor of Regiomontamie. The plummet bad, how- 
ever, long been employed by the Arabs, as we learn from Abul-HaMBan- 
Airs description of astronomioal instrmnents, written in the thirteenth 
century. S6dillot^ Traits des inatrumena astronomiques des Arabea, 
1836 p. 379; 1841. ». 205. 
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Ms Arte die runegmr^ till the inTention of the iiiBtnimieut 
mode by Martin Behaim in 1484 at Lisbon^ and which wasv. 
perhapsK only a ramplifieation of the mateoroscope of his 
finiend Regiomontanns. When the Inftuite Blenvy, Duke of 
Yiseo, who was himself a navigator, established an academy 
fQ£ pilota at Sagres^ Maestco Jayme o£Maj[orea. waa named itik 
director.. Martin Behaim seeeived a eharga^ from* Eling Johni 
II. of Portugal to' compute tables for the sun's deelinajdonv 
and iSo teach pilots to '''' navigate by the- altitudes of the sun 
and stars." It cannot at present be decided whether,, at 
the close of' the fifteenth century, the use of the log wa& 
known a» a meanft of estiinuUing the distance* traresaeeL 
whikt the direction is indicated by tike eompafl»; but it 19 
certain l^t Pigafetta, the companion of Magellan, i^eaks' of 
the Ibg Qa catena a poppa)^ aa of a well-known means of 
measuring the course passed ov^er."*^ 

* In ail' the writings on the art of nayigation which I hsTe examined^ 
I have found the erroneous opinion that the^ log for the measuranent 
of the diBtaniee trsyeraed, was not used before- the end of lAe* slxteendi 
or the beginning of the- seventeenth c^ituiy. In the Encydopcedia 
Bn'tannica (seventh edition^ 1^2), vol', xiii. p. 416, it is further stated; 
" The author of the device for measuring the ship's way is not known^ 
and no mention of it occurs till the year 1607, in an Bast Indian voyage 
published by Purcha&*' This year is also named in all earlier and later 
dictionaries as the extreme limit (Gehiter; bd. vi 1831, s. 450)-. IS'avar- 
rcte alone, in the Dissertemon sobre los progresos del Arte deN'cevegwr, 
1802, places the- use of the log-line* in Englii^ ships in the year 1577. 
(Duflot de Mofras, Notice biographiq^ aur Menchza et Jfavarrete; 
1845i p. 64.) Subsequently, in another place {Coleeeion de loa Viiige» 
de los EspanoleSf t. iv. 1837, p. 97), he asserts that, "in Hagellan'ar 
time the speed of the ship was only estimated by the eye (d^ qjo), 
until, in the sixteenth century, the corredera (the liog) was dovised.'" 
The measurement of the distance sailed over by means of throwing^ the 
log, although this means must, in itself, be term^ imperfect, has 
become of such great importance towards a knowledge of the velocity 
and' direction of oceanic currents, tiiat I have been led to make it an 
object of careful investigation. I here give the principal results 
which are contained in the axth (still unpublished) volume of my 
JExamen critique de VMstoire de la 0€cfgraphie et dee progris ds 
VAstronomie nartttque. The Romans, in the time of the republic, had' 
in their ships wwu-mecaurers, which consisted of wheels tour feet high,» 
provided with paddles attached to the outside of the diip, exactly as m 
our steamboats, luid as in the apparatus for propelling vesselb, whic& 
Blasco de Goray had proposed, in 1543, at Barcelona to the Bmpeiar 
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The influenoe exercised by ArabioQ civilisation through the 
astronomical schools of Cor^lova, Seville, and GraoAda, on the 
navigation of the Spaniards and Portuguese, cannot be^ over- 
looked. The great instruments of the schools of Bagdad and 

Charles V. (Arago, Annuaire du Bur. dea Longf, 1829, p. 152.) The 
ancient Roman vay-measiu%r (ratio a majoribus tradita, qua in via 
rheda sedentes vel mari navigantes scire possumus quot millia numera 
itineris fecerimus) is described in detail by Vitruvius (lib. x. cap. 14), 
the credit of whose Augustan antiquity has, indeed, been recently much 
shaken by C. Schultz and Osann. By means of three-toothed wheels 
acting on each other, and by the falling of small round stones from a 
wheel-case (loculamentum), having only a single opening, the number of 
rev^olutions of the outside wheels which dipped in the sea, and the num- 
ber of miles passed over in the day's voyage were given. Vitruvius 
does not say whether these hodometers, which might afford "both use and 
pleasure," were much used in the Mediterranean. In the biography of 
the Emperor Pertinax, by Julius Capitolinus, mention is made of the 
sale of the effects left by the Emperor Commodus, among which was a 
travelling carriage, provided with a similar hpdometric apparatus, (cap. 
8 in Hist. AugustcB Script, ed. Lugd. Bat., 1671, t. i. p. 554.) The 
wheels indicated both "the measure of the distance passed over, and the 
duration of the journey, " in hours. A much more perfect ¥ray-measurer, 
used both on the water and on land, has been described by Hero of 
Alexandria, the pupil of Ctesibius, in his still inedited Greek manu- 
script on the Dioptra. (See Venturi, Gomment supra la Storia deCC 
OUicat Bologna, 1814, t. i. pp. 134-139.) There is nothing to be found 
on the subject we are considering, in the literature of the middle ages, 
until we come to the period of several " books of Nautical Instruction,'* 
written or printed in quick succession by Antonio Pigafetta {TrattaJto di 
Navigaaione, probably before 1530); Francisco Palero (1636 a brother 
of the astronomer Buy Falero, who ¥ras to have accompanied Magellan 
on his voyage round the world, and left behind him a " Begimientopara 
observar la longitud en la mar"); Pedro de Medina of Seville {Arte de 
Navegar, 1545); Martin Cortes of Bujalaroz {Breve Compendia de la 
erfera, y de la arte de Navegar j 1651); and Andres G^ciade Cespedes 
{Regimiento de Namgadon y Hidrografia, 1606). From almost all 
these works, some of which have become extremely rare, as well as from 
the Suma de Oeografia, which Martin Fernandez de Enciso had pub- 
lished in 1519, we learn, most distinctly, that the "distance sailed 
over'* is learnt, in Spani^ and Portuguese ships, not by any distinct 
measurement, but only by estimation by the eye, according to certain 
established principles. Medina says (libro iii. cap. Hand 12), ''in order 
to know the course of the ship, as to the length of distance passed over, 
the pilot must set down in his register how much distance the vessel 
has made according to hours {i.e., guided by the hour-glass, ampol- 
leta) ; and for this he must know that the most a ship advances in an 
hour is four miles, and with feebler breezes, three, or only two." Ce»* 
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Cairo v/ere imitated, on a small scale, for nautical pmposes. 
Their names even were transferred ; thus, for instance, that 
of ^' astrolabon," given by Martin Biehaim to the mainmast, 
belongs originally to Hipparchus. When Vasco de Gama 

pedes (Regimiento, pp. 99 and 156) calls this mode of proceedmg " echar 
• panto por fantasia/' This fantasia, as Enciso justly remarks, depends, if 
great errors are to be avoided, on the pilot's knowledge of the qualities 
of his ship : on the whole, however, every one who has been long at sea 
will have remarked, with surprise, when the waves are not very high, 
how nearly the mere estimation of the ship's velocity accords with the 
subsequent result obtained by the log. Some Spanish pilots call the 
old, and, it must be admitted, hazardous, method of mere estimation 
(cuenta de estima), sarcastically, and certainly very incorrectly, "la 
corredera de los Holandeses, corredera de los perezosos." In Colum- 
bus' ship's journal, reference is frequently made to the dispute with 
Alonso Pinzon, as to Ihe distance passed over since their departure 
from Palos. The hour or sand-glasses, ampoUetas, which they made use 
of, ran out in half an hour, so that the interval of a day and night was 
reckoned at 48 ampoUetas. We find in this important journal of Colum- 
bus (as, for example, on the 22nd of January, 1493) : " andaba 8 millaa 
por hora hasta pasadas 5 ampoUetas, y 3 antes que comenzase la guardia, 
que eran 8 ampoUetas." (Navarrete, t. i. p. 143.) No mention is ever 
made of the log (la corredera). Are we to assume that Columbus was 
acquainted with and employed it, and that he did not think it necessary 
to name it, owing to its being already in very general use, in the same 
way that Marco Polo has not mentioned tea, or the great wall of China ^ 
Such an assumption appears to me very improbable, because I find in 
the proposals made by the pilot, Don Jayme Ferrer, 1495, for the exact 
determination of the position of the Papal line of demarcation, that 
when there is a question regarding the distance sailed over, the appeal 
is made only to the accordant judgment (juicio) of twenty very experi- 
enced seamen ('' que apunten en sn carta de 6 en6 horas el camino que 
la nao far& segun su juicio"). If the log had been in use, no doubt 
Ferrer would have indicated how often it should be thrown. I find the 
first mention of the application of the log in a passage of Piga- 
fetta's Journal of Magellan's voyage of circumnavigation, which long lay 
buried among the manuscripts in the Ambrosian Library at Milan. It 
is there said, that, in the month of January 1521, when Magellan had 
already arrived in the Pacific, " Secondo la misura che facevamo del 
viaggio colla catena a poppa, noi percorrevamo da 60 in 70 leghe al 
giomo" (Amorelli, Primo Viaggio intomo al Oloho terra^qiLco, osaia 
NavigaaxonefaJtia dal CavcUiere Antonio Pigc/eUa atUla squadra del 
Cap, Maga^lianea, 1800, p. 46). What can this arrangement of a chain 
at the hinder part of the ship (catena a poppa), "which we used through- 
out the entire voyage to measure the way," have been, except an apparatus 
similar to our logl No special mention is made of the log-line divided 
into knotiB^ the ship's log, and the half-minute or log-glass, but this 
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Ittn^d on tfas emtem eoost of Africa lie fbund* liiai Okm 
Indian pilots at Meiinde were acquainted Mrith the use of 
astrolabes and baiHestines.* Thus by the more g>eneral inter- 
coiuree conseqixent on increasing eosmical relationsy by original 
in^ttntioiis, and by the mutual fructification afforded by the 
mathemotieal and astronomieal seieucesy w«re all thikigs gnw 
dunUy prepared ibr tbe discovery oi tropieaL America ; the 
rapid determination of its eonfiguratiion;; the passage round 
the southern point of Africa to Indca ; and, fmaHy, the first 
eireumnavigation oi the globe — great and glorious events 
which, in the ^aee o£ thirty yeans (&om 1492 to L&22)« 
contributed so largely im extending the general knowledge of 
the regions of the earth. The minds of men were remiesed 
more acute and more capable of comprehending the vast 
abundance of new phenomena presented to tlieir considera- 
tiion,. of analysing, theiiv and l^ comparing one with another^ 
of employing them for the foundation of higher and moce 
genend views regarding the universe. 

It will be sufficient here to touch upon the more prominent 
elements of these higher viewsr which were capable of lead- 
ing men to a elear^r insight into the connection of pheno- 
mena* On entering iivto a serious eonBidesatdon of the 
original works of the earliest writers of the history of iike 
Conquistar we are surprised so £requently to diseo'^Mer the 
germ of important physical truths in the Spanish wrdBrs c^ 
the nbcteentibL century. At the sight of a continent in the 
vast waste of waters which appeared separated fi:om aU other 
regions in creation, there presented themselves to the excited 
curiosity, both of the earliest travellers themselves and of those 
who coUected their narratives, many of the most important 
questions whieh occupy us in the present day. Among these 
were questions regarding the unity oi the human race, and its 
varieties from one comnxon original type ; the migrations of 
nations, and the affinity of languages, which firequently marai^ 
fest greater differences in their radical words than in Uieir 
inflections or grammatieal forms ; the possibility of the migra»- 

aileaee need not aaiprise us when, reference is made to a long-^nawn 
ouitter. In the part of the Tratiato di Namgazione of the Cavalier 
Pifpifetta, givea by Amoretti in extracts, amounting, indeed,, oni j to 
ten pages,, the ** catena della poppa" ia not again meutionedL 
• Barros, Dec. 1, liv. iv. p. 320. 
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tioit of certain species of plants and animals ; t&e cairns of thei 
trade winds, and of the constant oceanic cicrreiEts; the regtr- 
lar decrease of tempemtnre on the ^elivities of the C«rml- 
leras, and in the superimposed strata of w»6er in the deptilv 
of the oeesepi; and! the reciproeal aetio« of the voie&asemB 
occurring in chains, actd their infl'uence go, the firequenrf 
of earthqtcaikes, and on the extent of eirdles of cjommotioii. 
The groundwork of what we a*l pvesent term pkyisical geot* 
graphy, independentJy of mathematical consideratioiffl, is eonu 
tained in ihe Jesvit Joseph Acosta's wovk^ entitled Hist&na 
natural y moral de Im IwiioB^ and in the work by Gonzalo 
Hernandez de Oviedo, which appeared hardly twent3r years 
afler the death of Columbus. At no^ other period sinee the 
origin of society, had the sphere of ideas been so awiddenly sad 
so wonderfully enlai^d in reference to- the external world 
and geographical relations; ncTer hswi the dessbre of oboerring 
nature at different latitudes^ and at difiexent elevations above 
the sea*s level, and of multiplfying the means' by which it» 
]rfifenomena might be investigate, been more powerfbUy 
felt. 

We might, perhaps, as I have already elsewhere remsrlsed,'*^ 
be led to adopt the erroneous idea, that the vakie of these 
great discoveries, each one of which reeipr€«ally led ta otbeis, 
and the importance of these twofoM conquests in the physieal 
and the inteBectual world, would not have been duly appreciated 
before our own age, in which the history of civilisation has 
happily been subjected to a philosophical mode of treatment. 
Such an assumption is, however, rented by the eotempcHraries 
of Columbus. The most talented amongst them foresaw the 
influence which the events of the ktter years of the fifteenth 
century would exercise on humanity. " Every day," writes 
Peter Martyr de Anghiera,f in his letters written in the years 

* Examen crit., t. i. pp. 3-(y sad 29tt 

+ Compare Opus JBpistolarum P'etri Martyris AngUrii MedioUih 
nengis, 1670, &p. cxxx. and clii. ** Pwe fetitia prosiliisae te vfacqtie & 
lachrymis prse gaadio temperasse (piando ifteras adspezisfei meas, qinbns 
de Antipodium Orbe, latenti bactemis, te' certiorem feci» nxf siiAvissime 
Pomponi, insinuasti. Ex tuig ipse Irteris coIKgcr, quid aenscris. Sex*- 
sist} autem, tantiqne rem fecisti, quant! yimm sttmma doefrina imlgni- 
tum decuit. Qnls namqae cibus snblfmibtis prsestari potest lii^feniis 
isto suariorT quod condimentmn grattus? IS me fsotia conjcetunaa. 
Beari sentio spiritus meos, quauaa accitoET sHoquor prodentear aliqnos ex 
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1498 and 1494, " bring us new wonders from a new world— 
from those antipodes of the west-— which a certain Genoese 
{Chnstophoms quidam, vtr L%gur\ has discovered. Although 
sent forth by our monarchs Ferdinand and Isabella, he couMy 
with difficulty, obtain three ships, since what he said was re- 
garded as fabulous. Our friend, Pomponius Leetus (one of 
Sie most distinguished promoters of classical learning, and 
persecuted at Rome for his religious opinions), could scarcely 
refrain from tears of joy, when I communicated to him the first 
tidings of so imhoped for an event." Anghiera, from whom 
we take these words, was an intelligent statesman at the 
Court of Ferdinand the Catholic and of Charles V., once 
ambassador at Egypt, and the personal friend of Columbus, 
Amerigo Vespucci, Sebastian Cabot, and Cortes. His long 
life embraced the discovery of Corvo, the westernmost island 
of the Azores, the expeditions of Diaz, Columbus, Gama, and 
Magellan. Pope Leo X. read to his sister and to the car- 
dinals, " until late in the night," Anghiera's Oceamca. " I 
would wish never more to quit Spain," writes Anghiera, 
" since I am here at the fountain head of tidings of the newly 
discovered lands, and where I may hope, as the historian of 
such great events, to acquire for my name some renown with 
posterity. * '* Thus clearly did cotemporaries appreciate the glory 
of events which will survive in the memory of the latest ages. 
Columbus in sailing westward from the meridian of the 

his qni ab ea redeimt provincia (Hispaniola insula)." The expression, 
** Christophorus quidam Colonus/' reminds us, I will not say of the too 
often and unjustly cited " nescio quis Plutarchus*' of Aulus Gellius 
{Nod. AtUccB, xi. 16), hut certainly of the "quodam Comelio 
Bcribente," in the answer written by the King Theodoric to the Prince 
of the ^styans, who was to be informed of the true origin of amber, as 
recorded in Tacitus, Oerm., cap. 45. 

* Opus Epistol., No. ccccxxxvii. and nlxii. The remarkable and 
intelligent Hieronymus Cardanus, a magician, a fantastic enthusiast, and 
at the same time an acute mathematician, also draws attention in his 
"physical problems," to how much of our knowledge of the earth was 
derived from flEtcts, to the observation of which one man has led. Car' 
dani Opera, ed. Lugden. 1663, t. ii. probl. pp. 630 and 659, at nunc 
quibus te laudibus afferam Christophore Columbi, non famUiae tantum^ 
non Genuensis urbis, non Italias Provinciae, non Europae, partis orbia 
solum, sed himiani generis decus. I have been led to compare the 
** problems" of Cardanus with those of the later Aristotelian school, 
because it appears to me remarkable, and characteristic of the sudden 
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Azores, thiOTigh a wholly unexplored ocean, and applying the 
newly improved astrolabe, for the determination of the 
ship's place, sought eastern Asia by a western course, not as 
a mere adventurer, but imder the guidance of a systematic 
plan. He certainly had with him the sea-chart which the 
Florentine physician and astronomer, Paolo Toscanelli, had 
sent him in 1477, and which, fifty-three years after his death, 
was still in the possession of Bartholomew de las Casas."* It 

enlargement of geography at that epoch, that, amidst the confdsion and 
4he feebleness of the physical explanations which prevail almost equally 
In both collections, the greater part of these problems relate to compa- 
ratire meteorology. I allude to the considerations on the warm insular 
climate of England contrasted with the winter at Milan ; on the depend- 
ence of hail on electric explosions; on the cause and direction of 
oceanic currents; on the maxima of atmospheric heat and cold occurring 
after the summer and winter solstices; on the elevation of the region of 
snow under the tropics; on the temperature dependent on the radiation 
of heat from the sun and from all the heavenly bodies; on the greater 
intensity of light in the southern hemisphere, &;c. "Cold is merely 
absence of heat. Light and heat are only different in name, and are in 
themselves inseparable." Cardani 0pp., t. L de vita propria, p. 40; 
t. IL ProbL 621, 630-632, 653, and 713; t. ilL <^ suUUiUUe, p. 417. 

* See my Examen crit,, t ii. pp. 210-249. According to tiie manu- 
script, Historia general de leu Indiaa, lib. i. cap. 12, ''la carta de 
marear que Maestro Paulo Fisico (Toscanelli) envio & Colon," was in 
the hands of Bartholom6 de las Casas when he wrote his work. Colum- 
bus' ship's journal, of which we possess an extract (N^avarrete, t. i., 
p. 13), does not entirely agree with the relation which I find in a manu- 
script of Las Casas, for a communication of which I am indebted to M. 
Temaux-Compans. The ship's journal says, "Iba hablando el Almi- 
rante (martes 25 de Setiembre, 1492), con Martin Alonso Pinzon, 
capitan de la otra carabela Pinta, sobra una carta que le habia enviado 
tr^ dias hacia & la carabela, donde segun parece tenia pintados d 

Almirante ciertas islas por aquella mar " In the manuscript 

of Las Casas (lib. i. cap. 12), we find, on the other hand, as follows : — 
^ La carta de marear que embi6 (Toscanelli al Almirante,) yo que esta 
historia escrivo la tengo en mi poder. Creo que todo su viage sobre esta 
carta fund6" (lib. i. cap. 88); "asi fu6 que el martes 26 de Setiembre, 
llegase Martin Alon/x) Pinzon con su caravela Pinta & hablar con Chris- 
to^l Colon, sobre una carta de marear que Christobal Colon le avia 

embiado JSsta carta es la que kenAio Paulo Fisico el Fhrentin 

la qiud yo tengo en mi poder can otras cosaa del Almirante y eseriiuraa 
de eu misma mono qtu traxiron d mi poder. En dla le pinto mucha^ 

islas. " Are we to assume that the Admiral had drawn upon 

the map of Toscanelli, the islands which he expected to reach, or would 
" tenia pintadas" merely mean that " the Admiral had a map on vhick 
these were painted . . • . T 
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mould Appear from Las Casae' maauscnpt biatoiy, v^hith I 
hasre examined, that this was the same '' carta de marear," 
which the admixal shewed to Martin Aloneo Pinzon on the 
25th of September, 1492, and on which many prainincnt 
ifilandB were delineated. Had Cohunbua, hawever, alone 
followed the chart of Jiifi counsellor and adviser, ToscanelU, 
lie would have kept a jnoiEe northem course ia the parallel of 
Lisbon; but instead of this, he steered half the w£^ in the 
latitude of Gomera, one of the Canaries, in the hope of more 
speedily reaching Zipangu (Japan) ; and «ubsequen% keep- 
11^ a 'less high latitude, he found himself on ihe 7lli <rf Octo- 
ber,- 1492, in the parallel of 26° S(y. Uneasy at not disco- 
Yeriqg the coast of Zipaj^gu, which, according to his reck(m- 
ing, laught to lie ^16 nautical nules further to the east, he 
yielded, afb^ long contention, tto the eommandar of the 
easKviei Pinta, Martin Aloneo Pinzon, c$ w^hom we have 
flOready spoken (one trf tliree wealthy and influential brothers, 
hostile to him), and steered towards the south-west. This 
change of direction led, on the 12th of October^ to the dis- 
covery of Guanahani. 

~ We mufitbere pause to consider the wonderful concatenation 
«if trivial circumstances which undeniably exercised an influence 
on the course of the world's degtiny. The talented and ingenious 
Washington Irving has justly observed, that if Columbus had 
resisted the counsd of Martin Alonzo Pinzon, and continued 
to steer westward, he would have eixtei*ed lie Gulf Strean\, 
and been borne to Florida, and from thence probably to Cnpe 
Hatteras and Virginia,^-a circumstance of incalculable im- 
portance, since it might have been the means of giving to 
the United States of North America a catholic Spanish popu- 
lation, in the place of the protestant Englidd (me by which 
those regions were subsequently colonized. '*It seems to 
me Iflce an inspiration," said Pinzon to the Admiral, " that 
my heart dictates to me {el corazon me da) that we ought 
to .steer in a different direction." It was on the strength of 
this circumstance, that in the celebrated lawsuit which Pinxon 
eaxriedon against iiie heirs of Columbus, between 1513 and 
r51'5, <he mabrtained that the discovery of America was alone 
due to him. This inspiration, emanating from the heart, 
Finzon owed, as was related by an old sailor of Mogut- z, ut 
tbe iiame trial, to theJight of a Hock of pacrots which he ha4 



OCEANIC IDHSCOVEBIES. 63B 

lobserred in &e evening ^ing towards tibe santii-in^est, in 
order, .as he might well have conjectured, io roost on tnees oai 
•the land. Nerer has a flight of birds been attended by more 
important results. It may even be ^aid that it has -deoided 
(the first colonizarfiion in i&e siew continent, and the ori^nal 
distrih(iition.of ike Eomaaa andOermanic races of maxi.'*^ 

Theoourse of great events, like the Tosuhs of natural plkeno- 
mena, is ruled by eternal laws, with few .of which weha^ife any 
perfect knowledge. The {fleet whieh Emanuel, king of Portn- 
gai, sent to India, (under the command of Pedro Alvarez 'Cabral^ 
on the course discovered by Gama, was unexpectedly driven 
on the coast of Brazil cm the 22nd of April, ISOO. From 
the .zeal ^K^ikzh <t^ Porti^ese had mmiifested amoe the expe- 
dition of Diaz in 1487, to circumnavigate the Cape of Good 
Hope, a reeumenee of fortuitous circumstances similar to 
those exercised by oceanic currents on Cabral's ships, could 
hardly fail to man^t itself. The African discoveries would 
thus probably ha^e brought about that of America south of 
the equator ; and libus Bobertson was justified in fiaying 'that 
it was decreed in the destinies of mankind, that the new con- 
tinent should be made known to European savigators befose 
the close of the fifteenth century. 

Among the characteristics of Christopher CdLumbus w« 
must -espeoiaUy notice the penetration and aouteness with 
which, without intelleotual culture, and wil^Lovt any know- 
ledge of physical and -natural science, he could sedze and com- 
bine the phenomena x>f the ea:temal world. On his arrival in 
a new world, aad amder a new heaven,^' he ^Kamined with 
care the form «of continental masses, the physiognomy of 
vegetation, the. habits of animals, and the distribution of heat 

♦ lISTavarrefce, Doeumentos, No. 69, m t. iii. of the Viages y Discuhr^ 
pp. 666-171 ; Examen crit, t. i. pp. 234-249 and 262 ; t. iii. pp. 158-165 
ftnd 22 i. On the contested ^ot of the first landing in the West indies, 
see t. iii. pp. 186-222. The map of the world of Joan de la Cosa, made 
six years before the death of Columbus, which was discovered by 
AValckenaer and myself in the year 1832, during the cholera epidemic, 
and has since acquired so much celebrity, has thrown new light on 
these mooted questions. 

t On the graphical and often poetical desGripti<m8 of nature found in 
Columbus^ see pp. 421-428. 
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and the variatioiis in terrestrial magnetism. Whilst the old 
admiral strove to discover the spices of India, and the rhubarb 
{ruibarha), which had abeady acquired a great celebrity 
through tiie Arabian and Jewish physicians, and through the 
account of Rubruquis and the Italian travellers, he also 
examined with the greatest attention, the roots, fruits, and 
leaves of the different plants. In drawing attention to 
the influence exercised by this great age of nautical disco- 
verers on the extension of natural views, we impart more 
animation to our descriptions, by associating them with the 
individuality of one great man. In the journal of his voyage, 
and in his reports, which were first published from 1825 to 
1829, we find almost all those circumstances touched upon, 
to which scientific enterprise was directed in the latter half 
of the fifteenth and throughout the whole of the sixteenth 
centuries. 

We need only revert generally and cursorily to the exten- 
sion imparted to the geography of western nations from the 
period when the Infante Dom Henrique the navigator, at his 
country-seat of Terca Naval, on the lovely Bay of Sagres, 
sketched his first plan of discovery, to the expeditions of 
Gaetano and Cabrillo to the South Sea. The daring expe- 
ditions of the Portuguese, Spaniards, and English, evince the 
suddenness with which a new sense, as it were, was opened 
for the appreciation of the grand and the boundless. The 
advance of nautical science and the application of astrono- 
mical methods to the correction of the ship's reckoning, 
favoured the efforts which gave to this age its peculiar cha- 
racter, and revealed to men the image of the earth in all its 
completeness of form. The discovery of the mainland of 
tropical America (on the 1st of August, 1498,) occurred 
seventeen months after Cabot reached the Labrador coast of 
North America. Columbus did not see the terra firma of 
South America on the mountainous shores of Paria, as has 
generally been supposed, but at the Delta of the Orinoco, to 
the east of Cano Macareo.* Sebastian Cabotf landed on tho 

* See the resalts of my inyestigations, in the RdatUm hist, du Vayag€ 
Oiux RSgions equinoanales du nouveau ConHnerU, t ii. p. 702 ; and in 
the Examen crit, de VHist de la OSographie, t. L p. 809. 

t Biddle, Memoir of Sebastian Cabot, 1831, pp. 52 -61 ; JSxamem 
crit,, t, iv. p. 231. 
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24th of June, 1497, on the coast of 'Labrador, between 56^ 
and 68^ north latitude. It has abeady been noticed that 
this inhospitable region had been visited by the Icelander Lief 
Erikson, five hundred years earlier. 

Columbus attached more importance on his third voyage to 
the circumstance of finding pearls in the islands of Margarita 
and Cabagua, than to the discovery of the tierra firme^ for he 
continued firmly persuaded to the day of his death, that he 
had already touched a portion of the continent of Asia, when 
on his first voyage he reached Cuba, in November, 1432.* 
From this point, as his son Don Fernando, and his Mend the 
Cura de los Falacios, relate, he proposed, if he had provisions 
enough, " to continue his course westward, and to return to 
Spain, either by water, by way of Ceylon (Taprobane) rode- 
ando todo la tierra de los Negros, or by land, through Jerusa- 
lem and Jaffaf." Such were the projects by which the admiral, 
in 1494, proposed to circumnavigate the globe, four years 
before Vasco de Gama, and twenty-seven years before Magellan 
and Sebastian de Elcano. The preparations for Cabot's second 
voyage, in which he? penetrated through blocks of ice to 
67° 30' north latitude, and endeavoured to find a north-west 

* In a portion of Columbus* Journal, Nov. 1, 1492, to which but 
little attention has been directed, it is stated, " I have (in Cuba) opposite 
and near to me, Zayto y Guinsay {Zaitun and Quinsay, Marco Polo, 
ii. 77) of the Gran Can." Navarrete, Viages y Descubrim. de los Eepa^ 
noles, t. i. p. 46. The curvature towards the south, which Columbus on 
his second voyage remarked in the most western part of the coast of 
Cuba^ had an important influence, as I have elsewhere observed, on the 
discovery of South America, and on that of the Delta of the Orinoco 
and Cape Paria; see Examen crit, t. iv. pp. 246-250. Anghiera 
{Epist,, clxYin. ed. Amst. 1670, p. 96) writes as follows: "Putat 
(Colonus) regiones has (Pariae) esse Cubae contiguas et adheerentes : ita 
quod utrseque sint Indiae Gangetidis continens ipsum " 

+ See the important manuscript of Andres Bernaldez, Cura de la vills 
de los Palacios (Hietoria de los Reyes CatolicoSf cap. 123). This histoiy 
comprises the years from 1488 to 1513. Bernaldez had received Colum- 
bus into his house, in 1496, on his return from Ms second voyage. 
Through the special kindness of M. Temauz-Compans, to whom the 
History of the Conquista owes much important elucidation, I was 
enabled at Paris, im Dec. 1838, to make a free use of this manuscript, 
which was in the possession of my distinguished friend Uic histono- 
grapher, Don Juan Bautista Mufioz. (Compare Fern. Colon^ Vida dd 
Almirante, cap. 56.) 

2 T 



642 cosHOS. 

passage to CaHiai (China), led liiiii to thiBk at ''some fiiture 
time of an expedition to the north pole" (ii lo del polo uretico).* 
The more it became gradually recc^nised that die newly^ 
discovered land constituted one connected tract, extending 
from Labrador to the promontory of Paria, and as the recently 
found map of Jttan de la Cosa (1500) testified, beyond the 
equator, far into the southern hemisphere, the BKxre intense 
became the desire of finding some passage either in the south 
or in the north. Next to the re-discovery of the continent of 
America and the knowledge of tlie extension of the new 
hemisphere southwards from Hudson's Bay to Cape Hcnn, 
discovered by Garcia Jofre de Loay8a,t the knowle^^ of the 
South Pacific, which bathes the western shores of America, 
was the most important cosmical event of the great epoch 
which we are here describing. 

Ten years before Balboa, on the 25di of September, 1513, 
first caught sight of the Pacific from the heights of the Sierra 
de Quarequa at the Isthmus of Panama, Columbus distinctly 
learnt when he was coasting along the eastern shores of Ve- 
ragua, that to the west of l£is land tiiere was a sea '' which 
in less than nine days' sail would bear ships to tiie Cher^ 
tonestu aurea of Ptolemy and to the mouth of the Ganges." 
In the same Carta rarissima, which contains the beautiful 
and poetic narration of a dream, the admiral says, that *' the 
opposite coasts of V^tigua, near the Bio de Belen, are situated 
relatively to one another as Tortosa on the Mediterranean, 

• Bxomen crit., t iii. pp. 244-248. 

+ Cape Hofm was discovered by Francisco de Hoces in February, 
1526, in the expedition of the Commendador Garcia de Loaysa, which, 
following that of Magellan, was destined to proceed to the Moluccas. 
Whilst Loaysa was passing through the Straits of Magellan, Hoces with 
his caravel, the San Lesmes, was separated from the flotilla, and driven 
.08 &r as 55** S. latitude. " D\jeron los del bnque, que les parecia que 
•era alii acabamiento de tierra." (Navarrete, Via^es de los JCspa'iOles, 
t. V. pp. 28 and 404-488.) Flourieu maintains that Hoces only saw the 
Oabo del Buen Successo, west of Staten Island. Towards the end of the 
sixteenth century such a stnmge uncertainty again prevailed respecting 
the form of the land, that the author of the Araucana (canto i. oct 9) 
believed that the Magellanic Straits had closed by an earthquake, and 
by the upheaval of the bottom of the sea; whilst^ on the other hand, 
Aeoeta {Hia^oria natural y moral de laslndiae, lib. iii. cap. 10) regarded 
the Terra del Fuego as the beginning of a great south polar Lmd. (Con^> 
pare also p. 428.> 
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and Fuenterrabia in Biscay, or as Venice and Pisa." Tlie 
great ocean, the South Pacific, was even at that time regarded 
as merely a continuation of the Sinus magntis {jieyas k6Xifos) 
of Ptolemy, situated before the golden Chersonesus, whilst 
Catti^ra and the land of the Sines (Thinee) were supposed to 
constitaite its eastern boundary. ITie fanciful hypothesis of 
Hi])parchus, accordii^ to which this eastern shore of the , 
great gulf was connected with the portion of the African ^. 
continent which extended far towards the east,* and thus | 
supposed to make a closed inland sea of the Indian Ocean, ' 
was but little r^arded in the middle ages, notwithstanding 
the partiality to the views of Ptolemy ;^-a fortunate circum- 
stance, when we consider the unfavourable influence which it 
would doubtlessly have exercised on the direction of gi-eat 
maritime enterprises. 

The discovery and navigation of the Pacific indicate an 
epoch which was so much the more important with respect 
to the recognition of great cosmical relations, since it was 
owing to these events, and therefore scarcely three centuries 
and a half ago, that not only the configuration of the western 
coast of the new, and the eastern coast of the old continent 
were determined; but also, what is far more important to 
meteorology, that the numerical relations of the area of land 
and water upon the surface of our planet, first began to be 
freed from the highly erroneous views with which they had 
hitherto been regarded. The magnitude of these areas, and 
their relative distribution, exercise a powerful influence on 
the quantity of humidity contained in the atmosphere, the 
alternations in the pressure of the air, the force and vigor of 
vegetation, the gi eater or lesser distribution of certain species 
of animals, and on the action of many other general pheno- 
mena and physical processes. The larger area apportioned to 
the fluid over the solid parts o'^ the earth's crust (in the 
ratio of 2^ to 1 ), does certainly diminish the habitable 
surface for the settlements of the human race, and for ih^ * 

* Whether the isthmus hypothesis, according to which Cape Prasum, - 
on the eastern shore of AMca, was connected with the eastern Asiatie 
isthmus of Thinse, is to be traced to Marinas of Tyre, or to Hipparchufl^ 
or to the Babylonian Seleucus, or rather to Aristotle, de Codo (ii. \4), 
is a question treated in detail in another work, Examen cHt, i. i 4^ 
144, 161, and 329; t IL pp. 370-372. 
2 T 2 
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nourislimcnt of the greater portion of mammalia, birds, and 
reptiles ; but it is nevertheless, in accordance with the existing 
laws of organic life, a beneficent arrangement, and a necessary 
condition for the preservation of all living beings inhabiting 
continents. ^ 

When at the close of the fifteenth century a keen desire was 
awakened for discovering the shortest route to the Asiatic spice 
lands, and when the idea of reaching the east by sailing to the 
west simultaneously awoke in the minds of two intellectual men 
of Italy ,-^the navigator Christopher Columbus, and the phy- 
sician and astronomer Paul Toscanelli,* — the opinion esta- 
blished in Ptolemy's Almagest still prevailed, that the old 
continent occupied a space extending over 180 equatorial 
degrees from the western shore of the Iberian peninsula to 
the meridian of eastern SinaB, or that it extended from east 
to west over half of the globe. Columbus, misled by a long 
series of false inferences, extended this space to 240 degrees, 
and in his eyes the desired eastern shores of Asia appeared 
to advance as far as the meridian of San Diego in New 
California. He therefore hoped that he should only have to 
sail 120 degrees, instead of the 231 degrees at which the 
wealthy Chinese commercial city of Quinsay is actually situ- 
ated to the west of the extremity of the Spanish penin- 
sula. ToscaneUi, in his correspondence with the Admiral, 
diminished the expanse of the fluid element in a manner 
still more remarkable and more favourable to his designs. 
According to his calculations, the extent of the sea between 
Portugal and China was limited to 52 degrees, so that in 
conformity with the expression of the prophet Esdras, six- 
sevenths of the earth were dry. Columbus, at a subsequent 
period, in a letter which he addressed to Queen Isabella from 
Haiti, immediately after the completion of his third voyage, 
showed himself the more inclined to these views, because they 

* Paolo ToBcanelli was so greatly distingalfihed as an astronomer, that 
Behaim's teacher, Begiomontanus, dedicated to hizn, in 1463, his 
work J)e Quadratura (Xrculi, directed against the Cardinal Nicolaiis de 
Ousa. He constructed the great gnomon in the church of Santa Maria 
Kovella at Florence, and died in 1482, at the age of 85, without having 
lived long enough to eigoy the pleasure of learning the discovery of the 
Cape of Good Hope by Diaz, and that of the tropical part of the new 
continent by Columbus. 
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Lad been defended in the Imago Mundi by Cardinal d'Ailly, 
whom he regarded as the highest authority*. 

Six years after Balboa, sword in hand, and wading to his 
knees through the waves, claimed the possession of the Pacific 

* As the old contlnenty from the western extremity of the Iberiaa 
peninsula to the coast of China, comprehends almost 130° of longitude, 
there remain about 230" for the distance which Columbus would have 
had to traverse if he wished to reach Cathai (China) ; but less if he 
only desired to reach Zipangi (Japan). This difference of 230°, which 
I have here indicated, depends on the position of the Portuguese Cape 
St. Vincent (11* 20' W. of Paris), and the far projecting part of the 
Chinese coast, near the then so celebrated port of Quinsay, so often 
named by Columbus and Toscanelli (lat. 30* 28', long. 117* 47' E. of 
Paris). The Synonyms for Quinsay, in the province of Tschekiang 
are Kanfii, Hangtscheufu, Kingszu. The East Asiatic general com- 
merce was shared in the thirteenth century between Quinsay and Zaltun 
(Pinghai or Sscuthung), opposite to the island of Formosa (then Tung- 
fim), in 25* 6' N. lat. (see Klaproth, TaUeavx hist, de VAsie, p. 227). 
The distance of Cape St Vincent from Zipangi (Niphon) is 22* of 
longitude less than from Quinsay, therefore about 209*, instead of 
23 0*^ 53'. It is striking that the oldest statements, those of Eratos- 
thenes and Strabo (lib. i. p. 64) come through accidental compensations 
within 10* of the above-mentioned result of 129* for the difference of 
longitude of the oiKovfikvri, Strabo, in the same passage in which he 
alludes to the possible existence of two great habitable continents in the 
northern hemisphere, says that our oiKovfisvri in the parallel of Thinse, 
Athens (see p. 557), constitutes more than one-third of the earth's 
circumference. Marinus the Tyrian, misled by the length of the time 
occupied in the navigation from Myos Hormos to India, by the erro- 
neously assumed direction of the msjor axis of the Caspian from west to 
east, and by the over estimation of the length of the land route to the 
country of the Seres, gave to the old continent a breadth of 225°, in- 
stead of 129*. The Chinese coasl was thus advanced to the Sandwich 
Islands. Columbus naturally preferred this result to that of Ptolemy, 
according to which Quinsay should have been found in the meridian of 
the eastern part of the archipelago of the Carolinaa. Ptolemy, in the 
the Almagest (11. 1), phices the coast of Sinse at 180*, and in his 
Geography (lib. i. cap. 12), at 177J*. As Columbus estimated the 
navigation from Iberia to Sinse, at 120% and Toscanelli at only 52 % ; 
they might certainly^ estimating the length of the Mediterranean j 
at about 40% have called this apparently hazardous enterpiise a i 
" brevissimo camino.** Martin Behaim, also, on his " World apple" ' 
the celebrated globe which he completed in 1492, and which is still 
preserved in the Behaim house at Nuremberg, places the coast of China, 
(or the throne of the King of Mango, Cambalu, and Cathai,) at only 100* 
west of the Azores, — u e., as Behaim lived four years at Fayal, and pro- 
tNibly calculated the distance from that point— 119" 40' west of Cape 
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for Castille, and two years after his head had fallen by the 
hand of the executioner in the revolt against the tyrannical 
Pedrarias Davila,* Magellan appeared in the Pacific (27th 
of November, 1520), and traversing the vast ocean from 
south-east to north-west, in a course of more than ten thousand 
geographical miles, by a singular chance, before he dis- 
covered the Marianas (his Islas de los LadroneSy or de I-as 
Veins Latinas) and the Philippines, saw no other land but two 
small uninhabited islands (the Desventuradcu, or unfortunate 
islands), one of which, if we may believe his journal and his 
ship's reckoning, lies cast of the Low Islands, and the other 

St Vmceni ColnmbuB wag probably acquainted with Behaim at 
Lisbon, where both lived from 1480 to 1484 (see my Hxamen crit. de 
VHisL de la Oioffraphie, t. ii. pp. 367-369). The many wholly erro- 
neooB numbers which we find in all the writings on the discoyeiy of 
America, and the then supposed extent of Eastern Asia, have induced 
me more carefully to compare the opinions of the middle ages with those 
of classical antiquity. 

* The eastern portion of the Pacific was first navigated by white men 
in a boat, when Alonso Martin de Bon Benito (who had seen the sea 
horizon with Vasco Knfiez de Balboa on the 25th September, 1513, from 
the little Sierra de Quarequa) descended a few days afterwards to the 
Golfo de San Miguel, before Balboa enacted the strange ceremony of 
taking possession of the ocean. Seven months before, in the month of 
January, 1513, Balboa had announced to his court, that the South Sea^ 
of which he had heard fix)m the natives, was very easy to navigate : — 
''mar muy mansa y que nunca anda brava como la mar de nuestra 
banda*' (de las AntUlas). The name Oceano Poj&fico was, however, as 
Pigafetta tells us, first given by Magellan to the Mar del Sur (Balboa). 
Before Magellan's expedition (in August, 1519), the Spanish Go- 
vernment, which was not wanting in watchful activity, had given 
secret orders, in November, 1514, to Pedrarias Bavila, Governor <rf 
the province of CastilU del Oro (the most north-western part of South 
Ameri3a), and to the great navigator Juan Diaz de Soils: — for the 
former to have four caravels built in the Golfo de San Miguel, " to 
make discoveries in the newly-discovered South Sea;" and to the lat- 
ter, to seek for an opening (" abertura de la tierra,'*) from the eastern 
coast of America, with the view of arriving at the back ("& espel 
das") of the new country, i. e., of the western portion of Castilla del 
Oro, which was surrounded by the sea. The expedition of Soils (Octo- 
ber, 1515, to August, 1516) led him far to the south, and to the dis- 
oovery of the Rio de la Plata^ long called the Rio de Soils. (Compare, on 
the UtUe known first discovery of the Pacific, Petrus Martyr, Epwi, 
dxl. p. 296, with the documents of 1513-1515, in Navarrete, t. iii 
j»p. 134 and 857 ; also my JShcarnen crik, t. i. pp. 320 and 850}. 
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somewhat to the south-west of the Archipelago of Mendana.* 
Sebastian de Elcano completed the first circumnavigation of 
the earth in the Victoria after Magellan's murder on the Island 
of Zebu, and obtained as his armorial bearings a globe, with 
the glorious inscription. Primus circumdedisti me. He en* 
tered the harbour of San Lucar in the month of Septembeir, 
1522, and scarcely had a year elapsed before the Emperor 
Charles, stimulated by the suggestions of cosmographersi, 
urged, in a letter to Heman Cortez, the discovery of a passage 
"by which the distance to the spice lands would be shortened 
by two- thirds." The expedition of Alvaro de Saavedra was 
despatched to the Moluccas from a port of the province Zaca- 
tula, on the western coast of Mexico. Heman Cortez writes 
in 1527 from the recently conquered Mexican capital, Te- 
nochtitlan " to the Kings of Zebu and Tidor in the Asiatic 
island world." So rapidly did the sphere of cosmical views 
enlarge, and with it the animation of general intercourse ! 

Subsequently, the conqueror of New Spain himself entering 
upon a course of discoveries in the Pacific, proceeded from 
thence in search of a north-east passage. Men could not 
habituate themselves to the idea that the continent extended 
uninterruptedly from such high southern to such high northern 
latitudes. When tidings arrived from the coast of California, 
that the expedition of Cortez had perished, the wife of the 
hero, Juana de Zuiiiga, the beauiftd daughter of the Count 
d'Aguilar, caused two ships to be fitted out and sent forth to 

* On the geographical podtion of the Desventnradas (San PsMo^ 
8. lat. 16}% long. 135}** west of Paris; Isla de Tiburones, S. lat. 10^% 
W. long. 146%) aee my Examen crit., tip. 286 ; and Navarrete, t iv. 
p. lix. 52, 218 and 267. The great period of geographical discoveries 
gave occasion to many illnstrious heraldic bearings, similar to the one men- 
tioned in the text as bestowed on Sebastian de Elcano and his descend- 
ants, (the terrestrial globe, with the inscription, " Primus circumdedisti 
me.") The arms which were given to Oolumbus as early as May, 1493, 
to honour his person "para sublimarlo," with posterity, contain the 
first map of America, — a range of islands in front of a galf, (Ovieda 
Hist, general de las Indtas, ed. de 1647, lib. ii. cap. 7, fol. 10 a; Navar- 
rete, t. ii. p. 37 ; Examen crit, t. iv. p. 236). The Emperor Charles V. 
cave to Diego de Ordaz, who boasted of having ascended the volcano of 
Orizaba the drawing of that conical mountain ; and to the historian 
Oviedo (who lived in tropical America uninterruptedly for thirty-four 
years, from 1613 to 1547), the four beautiful stars of the southern cros^ 
as armorial bearings. (Oviedo, lib. ii. cap. 11, fol. 16^ b.) 
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ascertain its fate"*. California was abeady, in 1 54 1 , recognised 
to be an arid, woodless peninsula, — a fact that was forgot- 
ten in the seventeenth century. We moreover gather from 
the narratives of Balboa, Pedrarias Davila, and Heman Cortez, 
that hopes were entertained at that period, of finding in the 
Pacific, then considered to be a portion of the Indian Ocean, 
groups of islands, rich in spices, gold, precious stones, and 
pearls. Excited fancy ui^ed men to undertake great enter- 
prises, and the daring of these undertakings, whether suc- 
cessful or not, reacted on the imagination, and excited it still 
more powerfully. Thus, notwithstanding the thorough ab- 
sence of political freedom, many circumstances concurred at 
this remarkable age of the Conquista, —a period of over- 
wrought excitement, violence, and of a mania for discove- 
ries by sea and land, — ^to favour individuality of character, 
and to enable some highly-gifted minds to develope many 
noble germs drawn from ike depths of feeling. They err 
who believe that the Conquistadorea were incited by love 
of gold and religious fanaticism alone. Perils always exalt 
the poetry of life ; and, moreover, the remarkable age whose 
infiuence on the development of cosmical ideas we are now- 
depicting, gave to all enterprises, and to the natural impres- 
sions awakened by distant travels, the charm of novelty and 
surprise, which is beginning to fail us in the present well- 
instructed age, when so many portions of the earth are 
opened to us. Not only one hemisphere, but almost two- 
thirds of the earth, were tiien a new and unexplored world,— 
as unseen as that poi*tion of the moon's surface which the law 
of gravitation constantly averts from the glance of the inha- 
bitants of the earth. Our deeply-inquiring age finds in the 
increasing abundance of ideas presented to the hiunan mind a 
compensation for the surprise formerly induced by the novelty 
of grand, massive, and imposing natural phenomena, — a com- 
pensation which will, it is true, long be denied to tiie many, 
but is vouchsafed to the few familiar with the condition of 
science. To them the increasing insight into the silent 
operation of natural forces, whether in electro-magnetism or 
in the polarisation of light, in the influence of diathermal 

* See my Easai politique eur le Royaume de la NouveUe Espagne, 
t. ii. 1827, p. 259; and Prescott, History qf the Conquer qf Mexico 
(New York, 1848), Yol. iii. pp. 271 and 386. 
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substances or in the physiological phenomena of vital or« 
ganisms, gradually unveils a world of vironders, of which we 
have scarcely reached the threshold. 

The Sandwich Islands, Papua or New Guinea, and some 
portions of New Holland, were all discovered in the early half 
of the sixteenth century.* These discoveries prepared the way 
for those of Cabrillo, Sebastian Vizcaino, Mendana and Quiros, 
M'hose Sagittaria is Tahiti, and whose Archipelago del Espiritu 
Santo is 3ie same as the New Hebrides of Cook.f Quiros was 
accompanied by the bold navigator who subsequently gave his 
name to the Torres Straits. The Pacific no longer appeared as 
it had done to Magellan, a desert waste; it was now animated 
by islands, which, however, for want of exact astronomical ob- 
servations, appeared to have no fixed position, but floated from 
place to place over the charts. The Pacific remained for a 
long time the exclusive theatre of the enterprises of the 
Spaniards and Portuguese. The important South Indian 
Malayan Archipelago, dimly described by Ptolemy, Cosnas, 
and Polo, unfolded itself in more distinct outlines after Albu- 
querque had established himself in 1511 in Malacca, and after 
the expedition of Anton Abreu. It is the special merit of the 
classic^ Portuguese historian, Barros, the cotemporary of 
Magellan and Camoens, to have so truly recognised the phy- 



* Qaetano disccvered one of the Sandwich Islands in 1542. Eespect- 
ing the voy.ige of Don Jorge de Menezes (1526) and that of Alvaro 
de Saavedra (1628), to the Ilhas de Papuas, see Barros da Asia, dec. 
iy. liv. i. cap. 16; and Navarrete, t. v. p. 125. The " Jffydrographi/* 
of Joh. Botz (1542), which is preserved in the British Museum, and has 
been examined by the learned Daliymple, contains outlines of New 
Holland; as does also the collection of maps of Jean Valard of Dieppe 
(1552), for the first knowledge of which we are indebted to M. Coquebert 
Monbret. 

+ After the death of Mendafia, his wife. Dona Isabela Baretos, a 
woman distinguished for personal couiUge and great mental endowments, 
undertook in the Pacific the command of the expedition which did not 
terminate until 1596 {Essaipolit. eur la Nouv, B^., t. iv. p. 111). 

Quiros practised in his ships the distillation of fre^ from salt water, 
on a considerable scale, and his example was followed in several instances 
(Navarrete, t. i. p. liii). The entire operation, as I have elsewhere 
^own on the testimony of Alexander of Aphrodisias, was known as 
early as the third century of our era, although it was not then practued 
in ships. 
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sical and ethnological character of this archipelago, as to be 
the first to propose that the Australian Polynesia should be dis- 
tinguished as a fifth portion of the earth. It was not until the 
Dutch power acquired the ascendancy in the Moluccas, that 
Australia began to emerge from its former obscurity and to 
assume a definite form in the eyes of geographers.* Now 
began the great epoch of Abel Tasman. We do not purpose 
here to give the hiistory of individual geographical discoveries, 
but simply to refer to the principal events by which, in a short 
space of time and in continuous connexion, two -thirds of the 
earth's siurface were opened to the apprehension of men, in 
consequence of the suddenly awakened desire to reach the 
wide, the unknown, and the remote regions of our globe. 

An enlarged insight into the nature and the laws of 
physical forces, into &e distribution of heat over the earth's 
surface, the abundance of vital organisms and the limits of 
their distribution, was developed simultaneously with this 
extended knowledge of land and sea. The advsmce which 
the different branches of science had made towards the close 
of the middle ages, (a period which, in a scientific point of view^ 
has not been sufficiently estimated,) facilitated and furthered 
the sensuous apprehension and the comparison of an imbounded 
mass of physical phenomena now simultaneously presented to 
the observation of men. The impressions were so much the 
deeper and so much the more capable of leading to the estab- 
lishment of cosmical laws, because the nations of western 
Europe, even before the middle of the sixteenth century, had 
explored the new continent, at least along its coasts, in the 
most different degrees of latitude in both hemispheres ; and 
because it was here that they fbst became firmly settled in the 
, region of the equator, and that, owing to the singular configu- 
ration of the earth's surface, the most striking contrasts of 
vegetable organisations and of climate were presented to them 
at different elevations within very circumscribed limits of 
space. If I again take occasion to allude to the advant^es 
presented by the mountainous districts of the equinoctial 
zone, I would observe, in justification of my reiteration of the 
same sentiment, that to the inhabitants of these regions alone 

♦ See the excellent work of Profesaor Meinicke of Prcnzlau, entitled 
Das Fe4tland AtutrcUien, eine geogr, Monograpkie, 1837, th. 1.' 
S. 2-10. 
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it is granted to behold all the stars of the heaven, and almost aU 
fomihes and forms of vegetation — ^but to behold is not to ob- 
serve by a mental process of comparison and combination. 

Although in Columbus, as I hope I have succeeded in shew- 
ing in another work, a capacity for exact observation was 
developed in manifold directions, nptwithstanding his entire 
deficiency of all previous knowledge of natural history, and 
solely by contact with great natural phenomena, we must by 
no means assume a similar development in the rough and war- 
like body of the Conquistadores. Europe owes to another 
and more peaceful class of travellers, and to a small number 
of distinguished men among municipal functionaries, eccle- 
siastics and physicians, that which it has unquestionably ac- 
quired by the discovery of America, in the gradual enrich- 
ment of its knowledge regarding the character and composition 
of the atmosphere, and its action on the human organisation ; 
the distribution of climates on the declivities of the Cordilleras; 
the elevation of the line of perpetual snow in accordaince with 
the different degrees of latitude in both hemispheres ; the suc- 
cession of volcanoes; the limitation of the circles of commotion 
in earthquakes ; the laws of magnetism ; the direction of oceaniQ 
currents; and the gradations of new animal and vegetable 
-forms. The class of travellers to whom we have alluded, by 
residing in native Indian cities, some of which were situated 
twelve or thirteen thousand feet above the level of the sea, were 
enabled to observe with their own eyes, and by a continued 
residence in those regions, to test and to combine the observa- 
tions of others, to collect natural products, and to describe and 
transmit them to their European friends. It will suffice here 
to mention Gomara, Oviedo, Acosta, and Hernandez. Colum- 
bus brought home from his first voyage of discovery some 
natural products, as for instance, fruits and the skins of ani* 
mals. In a letter written from Segovia (August 1494), Queen. 
Isabella enjoins on the Admiral to persevere in his collections; 
and she especially requires of him that he should bring with 
him specimens of " aU the coast and forest birds peculiar to 
countries which have a different climate and different seasons." 
Little attention has hitherto been given to the fact that Martin 
Behaim's friend, Cadamosto, procured for the Infante Henry 
the Navigator, black elephants' hair, a palm and a half in length, 
from the same western coast of Africa, whence Hanno almosi 
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two thousand years earlier, had brought the ''tanned skins of 
wild women," (of the large Gorilla apes) in order to suspend 
them in a temple. Hernandez, the private physician of Philip 
II., and sent by that monarch to Mexico, in order to have all 
the vegetable and zoological curiosities of the country depicted 
in accurate and finished drawings, was able to enlarge his col- 
lection by copies of many very carefully executed historical 
pictures, which had been painted at the command of Neza- 
hualcoyotl, a king of Tezcuco,* half a century before the arrival 
of the Spaniards. Hernandez also availed himself of a collec- 
tion of medicinal plants which he found still growing in the 
celebrated old Mexican garden of Huaxtepec, which owing to 
its vicinity to a newly established Spanish hospital,f the Con- 
quistadores had not laid waste. Almost at this time the fossil 
mastodon bones on the elevated plateaux of Mexico, New 
Granada and Peru, which have since become so important 
with respect to the theory of the successive elevation of 
mountain chains, were collected and described. The designa- 
tions of giant bones and fields of Giants ( Campos de Gigantes) 
sufficiently testify the fantastic character of the early interpre- 
tation applied to these fossils. 

♦ This king died in the time of the Mexican king Axayaoatl, who 
reigned from 1464 to 1477. The learned native historian, Fernando de 
Alva Jztiibcochitl, whose manuscript chronicle of the Chichimeque, I 
saw in 1803, in the palace of the Viceroy of Mexico, and of which, Mr, 
Prescott has so ably amled himself in his work (Conquest of Mexico, 
vol. i. pp. 61, 173 and 206; vol. iii. p. 112), was a descendant of the 
poet king Nezahualcoyotl. The Aztec name of the historian, Fernando 
de Alva, means Vanilla face. M. Temaux-Compans, in 1840, caused a 
French translation of this manuscript to be printed in Pai-is. The notice 
of the long elephants' hair collected by Cadamosto occurs in Bamusio^ 
vol. i. p. 109, and in Grynoeus, cap. 43, p. 33. 

+ Clavigero, Storia antica del Mcssico (Cesena, 1780), t. ii. p. 153. 
There is no doubt from the accordant testimonies of Heman Cortes 
in his reports to the Emperor Charles V., of Bemal Diaz, Gomara, 
0?iedo and Hernandez, Uiat at the time of the conquest of Mon- 
tezuma's empire, there were no menageries and botanic gardens in any 
pait of Europe which could be compared with those of Huaxtepec, Cha- 
poltapec, Iztapalapan, and Tezcuco. (Prescott, op, cit, vol. i. p. 178; 
voLiL pp. 66 and 117-121 ; vol. iii. p. 42). On the early attention which 
is mentioned in the text as having been paid to the fossil bones in the 
'* fields of giants,' see Garcilaso, lib. ix. cap. 9; Acosta^ Ub. iv. cap. 80j 
ond Hernandez (ed. of 1556), t. i. cap. 32. p. 105. 
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One circumstance which specially contributed to the exten« 
sion of cosmical yiews at ^is enterprising period, was the 
immediate contact of a numerous mass of Europeans with the 
free and grand exotic forms of nature, on the plains and 
mountainous regions of America, and, (in consequence of the 
Toyage of Vasco de Gama), on the eastern shores of Africa 
and Southern India. Even in the beginning of the sixteenth 
century, a Portuguese physician, Garcia de Orta, under the 
protection of the noble Martin Alfonso de Sousa, established, 
on the present site of Bombay, a botanical garden, in 
which he cultivated the medicinal plants of the neighbour- 
hood. The muse of Camoens has paid Garcia de Orta the 
tribute of patriotic praise. The impulse to direct observation 
was now everywhere awakened, whilst the cosmographical 
writings of the middle ages were to be regarded less as the 
result of actual obser^'ation than as mere compilations, re- 
flecting the opinions of classical antiquity. Two of the greatest 
men of the sixteenth century, Conrad Gessner and Andreas 
CfiBsalpinus, have the high merit of having opened a new path 
to zoology and botany. 

In order to give a more vivid idea of the early influence 
exercised by oceanic discoveries on the enlarged sphere of 
the physical and astronomical sciences connected with navi- 
gation, I will call attention, at the close of this description, to 
some luminous points, which we may already see glimmering 
through the writings of Columbus. Their first faint light 
deserves to be traced with so much the more care, because 
they contain the germs of general cosmical views. I will not 
pause here to consider the proofs of the results which I have 
enumerated, since I have given them in detail in another 
work, entitled Examen critique de Vhistoire de la geographic 
du nouveau continent et des progrh de V astronomic nautique 
aux xv« et xvi* sikcles. But in order to avoid the imputation 
of undervaluing the views of modem physical knowledge, in 
comparison witii the observations of Coliunbus, I will give the 
literal translation of a few lines contained in a letter which 
the Admiral wrote from Haiti in the month of October, 
1498. He writes as follows : " Each time that I sail from 
Spain to India, as soon as I have proceeded about a hun- 
dred nautical miles to the west of the Azores, I per- 
ceive an extraordinary alteration in the movement of the 
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hearenly bodies, in tlie temperature of the air, and in Hie 
character of the sea. I have observed these alterations with 
espeeial care, and I notice that^die mariner's compass (agti^as 
de marear\ whose declination had hitherto been north-east, 
was now changed to north-west; and when I had crossed thia 
line (raya), as if in passing the brow of a hill, (como quien 
iraspone tma cuesta,) I found the ocean cov^ed bj such a 
mass of sea- weed, similar to small Inranches of pine coyered 
with pistachio nuts, that we wereapprehensive that, for want 
of a sufficiency of water, our ships would run upon a shoaL 
Before we readied the line of which I speak, there was no 
trace of any such sea-weed. Ob the boundary line, one 
hundred miles west of the Azores, the ocean becomes at onoe 
still and calm, being scarcely ever moved by a breeze. On 
my passage from the Canary Islands to the parallel of Sierra 
Leone, we had to endure a frightful degree of heat, but as 
soon as we had crossed the above-mentioned line (to the west 
of the meridian of the Azores,) the climate changed, the air 
became temperate, and the freshness increased the liirthar we 
advanced." 

This passage, which is elucidated by many others in the 
writings of Columbus, contains views of physical geography, 
observations on the influence of geographical longitude on 
the declination of the magnetic needle, on the inflection of 
the isothermal lines between the western shores of the old 
and the eastern shores of the new continent, on the position 
of the Great Saragossa bank in the basin of the Atlantic 
Ocean, and on the relations existing between this part of the 
ocean and the superimposed atmosphere. Erroneous observa- 
tions made in the vicinity of the Azores, on the movement of 
the polar star,* had misled Columbus during his first voyage, 
from the inaccuracy of his mathematical knowledge, to enter- 
tain a beKef in the irregularity of the spheroidal form of the 
earth. In the western hemisphere, the earth, according to bis 
views, " is more swollen, so that ships gradually arrive near^* 
the heavens on reaching the Hne {ra^a), where the magnetic 
needle points due north, and this elevation (cuesta) is the cause 

* Observations de Christophe Golomb sur le passage de la Polaire 
par le Miridien, in my Bdation hist. t. i. p. 606, and in the Examen 
ci-iLy I. iii. pp. 17-20, 44-51, and 56-61. (Compare also Navarrete, in 
Columbv^ Journal of 16tli to 80tli of September, 1492, pp. 9, Ifi^ 
and 254.) 
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of the cooler temperature." The solemn reception of tho 
Admiral in Barcelona took place in April, 1493, and as early 
as the 4th of May of the same year, the celebrated bull was 
signed by Pope Alexander VI., which "establishes to all 
eternity," the line of demarcation* between the Spanish and 
Portuguese possessions, at a distance of one hundred miles 
to tjje west of the Azores. If we consider further, that 
Columbus, inmaediately after his return &om his first voyage 
of discovery, m-oposed to go to Rome, in order, as he said, 
to " give the rope notice of all that he had discovered," 
and if the importance attached by the cotemporaries of Co- 
lumbus to the discovery of the line of no variation, be further 
borne in mind, it will be admitted, that I was justified in 
advancing the historical proposition, that the Admiral, at the 
moment of his highest court favour, strove to have a "j?Ay- 
sical line of demarcation converted into a political one,^* 

The infiuence which the discovery of America, and the 

* On the sdngitlar differences of the '' Bula de concesion & los Beyes 
Catolicos de las Indiaa descubiertas y que se descubieren/' of May 
8, 1493, and the "Bula de Alexandre VI., sobre la particion del 
oceano," of May 4, 1493, (elucidated in the Bula de estension of the 
26th of September, 1493) see Examen crit, t. iii. pp. 62"f»4. Veiy 
different from this line of demarcation is that settled in the "Capitula- 
cion de la particion del Mar Oceano entre los Beyes Catolicos y Don 
Juan, Key de Portugal," of the 7th June, 1494, 370 leagues (174 to an 
equatorial degree) west of the Cape Verd Islands. (Compare Navar- 
rete, Colecdon de loa Viages y descub. de los Esp,, t. iL pp. 28-35, 
116-143, and 404; t. iv. pp. 55 and 252.) This last-named line, which 
led to tho sale of the Moluccas (de el Moluca) to Portugal, 1529, for 
the sum of 350,000 gold ducats, did not stand in any connection with 
magnetical or meteorological fancies. The papal lines of demarcation 
deserve, however, more careful consideration in the present work, be- 
cause, as I have mentioned in the text, they exercised great influence 
on the endeavours to improve nautical astronomy, and especially on the 
methods attempted for IJie determioition of the longitude. It is also 
very deserving of notice, that the capitulacion of Jxme 7, 1494, affords 
the first example of a proposal for the establishment of a meridian in a 
permanent manner by marks graven in rocks, or by the erection of towers. 
It is commanded, " que se haga alguna sefial 6 torre,*' that some signal 
or tower be erected wherever the dividing meridian, whether in the 
eastern or the western hemisphere, intersects an island or a continent 
in its course from pole to pole. In the continents, the rayas were to 
h9 marked at proper intervals, by a series of such marks or towen^ 
which would indeed have be^n no slight undertaking. 
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oceanic enterprises connected with that event, bo rapidl]^ 
exercised on the combined mass of physical and astrono- 
. micnl science, is rendered most strikingly manifest, when we 
recal the earliest impressions of those who lived at this period, 
and the extended range of those scientific eflPorts, of which 
the more important are comprehended in the first half of the 
sixteenth century. Christopher Columbus has not only the 
merit of being the first to discover a line without magnetic vet- 
riationj but also of having excited a taste for the study of 
terrestrial magnetism in Europe, by means of his observations 
on the progressive increase of western declination in rece- 
ding from that line. The fact that almost everywhere the 
ends of a freely moving magnetic needle, do not point ex- 
actly to the geographical north and south poles, must have 
repeatedly been recognised, even with very imperfect in- 
struments, in the Mediterranean, and at ail places where, 
in the twelfth century, the declination amounted to more 
than eight or ten degrees. But it is not improbable that 
the Arabs or the Crusaders, who were brought in contact 
with the east between the years 1096 and 1270, might, 
while they spread the use of the Chinese and Indian mariner's 
compass, also have drawn attention to the north-east and 
north-west pointing of the magnetic needle in different 
regions of the ear^ as to a long known phenomenon. We 
learn positively from the Chinese Penthsaoyan^ which was 
written under the dynasty of Song,* between 1111 and 1117, 

* It appears to be a remarkable fact^ that the earliest classical writer 
on terrestrial magnetism, William Gilbert, who camiot be supposed to 
have had ^e slightest knowledge of Chinese literature, should regard the 
mariner's compass as a Chinese invention, which had been brought to 
Europe by Mjirco Polo. " Ilia quidem pyxide nihil unquam humanis 
excogitatum artibus humane generi profuisse magis, constat. Scientia 
nauticae pyxidnlae traducta videtur in Italiam per Paulum Venetum, 
qui circa annum mcclx. apud Chinas artem pyxidis didicit.'* (Ouili- 
elmi OUherti Colcestrensis, Medici Londinensis de Magnete Fhysio- 
logia nova, Lond. 1600, p. 4.) Tife idea of the introduction of the 
compass by Marco Polo, whose travi^s occurred in the interval between 
1271 and 1295, and who, therefore, returned to Italy after the mariner's 
compass had been mentioned as a long-known instrument by Guyot de 
Provins in his poem, as well as by Jacques de Vitry and Dante, is not 
supported by any evidence. Before Marco Polo set out on his travels in 
the middle of the thirteenth century, Catalans and Basques already 
made use of the compass. (See Raymond Lully, in the Tt^tise J>c 
ContemplaUone, written in 1272.) 
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that the mode of measuring the amount of western deduuu 
tion had long been imderstood. The merit due to Columbus 
is not to have made the first observation of the existence of • 
magnetic variation, since we find, for example, that this is 
set down on the chart of Andrea Bianco, in 1436, but that 
he was the first who remarked, on the 13th of September, 
1492, that " 2**^ east of the island of Corvo, the magnetic 
variation changed and passed firom N.E. to N.W." 

This discovery of a magnetic line without variation marks 
a memorable epoch in nautical astronomy. It was celebrated 
with justprabe by Oviedo, Las Casas, and Herrera. We can« 
not assume with Livio Sanuto, that this discovery is due to 
the celebrated navigator, Sebastian Cabot, without entirely 
losing sight of the &ct, that Cabot's first voyage, made at 
the expense of some merchants of Bristol, and distinguished 
for its success in reaching the continent of America, was not 
accomplished imtil five years after the first expedition of Co- 
lumbus. The great Spanish navigator has not only the merit 
of having discovered a region in the Atlantic Ocean, where 
at thai period the magnetic meridian coincided with the geo- 
graphical, but also that of having made the ingenious observa- 
tion, that magnetic variation might likewise serve to deter- 
mine the ship's place with respect to longitude. In the 
journal of the second voyage (April, 1496), we find that the 
Admiral actually determined his position by the observed de- 
clination. The difficulties were, it is true, at that period 
still unknown, which oppose this method of determining longi- 
tude, — especially where the magnetic lines of declination are 
80 much curved as to follow the parallels of latitude for consi- 
derable distances, instead of coinciding with the direction of the 
meridian. Magnetic and astronomical methods were anxiously 
sought, in order to determine on land and at sea, those points 
which are intersected by the ideal line of demarcation. The 
imperfect condition of science, and of all the instruments 
used at sea in 1493^ to measure space and time, were un- 
equal to afibrd a practical solution to so difficult a problem. 
Under these circimistances. Pope Alexander VI. actually ren- 
dered, without knowing it, an essential service to nautical 
astronomy and the physical science of terrestrial magnetism, 
by his presumption in dividing half the globe between two 
powerfdl states. From that time forth the maritime powerg 

2 V 



irere contixnmUy beset by a host of impactieaye propoBakk 
Sebastian Cabot, as we learn from Ms friend, Biehaid Eden, 
boasted on his death-bed, of haTsn^ had a ^idsriiie revelatiQn. 
made to him of an infaUible me&od of ^n^yng :geogxa^hical 
longitade."' This reiv^latioiL consisited in a &mn e^uavictioBL 
that magnetic declination dbanged legnlarl j and rsfftdly witik 
the meridian. The oosmc^n^her, Alosifio de Sainta Grnz, 
one of the instructors of Ohaoies V., nndertooik, -althoogh cer- 
tainly from Tery imperfect obserratiGais, to draw up the first 
general variaiion chart,* in the year 1530, and, thetcefbrcs, 
one hundred and fifty years before Halley. 

The adTance or movement of the magnetic lines, fbe know- 
ledge of which has generally been ascribed to Gaasendi, was 
not even conjectured by WaHiam Gilbert, ahhoi^ ^Aoo&ta, 
^from the instruction of Portuguese naidgators,*' had at a muck 
earlier period assumed that there were foiBr lines withomtdecli- 
nation oTer the earth's sur&ce«t No scKmer was the dif^ang- 
needle invented in England, in 1576i, by Robert Norman, 
than Gfilbcrt boasted that, by means olF this instmmeot, he 
could determine a ship's place in dark starless nights {aere 
eo%no9o)4 Immediately aftermy return to Europe I showed 

* In corrobaratiaii of thk statement xegarding Sebastian Cabot on 
his death-bed, see the well written and criticallj historical work by 
Biddle, entitled A Memoir of Sebastian Caho, (p. 222). " We do not 
know with certainty/' says Biddle, '' neither the year of Oie death or 
the baiying place of the great nayigator who gave to Great Britain 
almost an entire continent, and without wiiom (as without Sir Walter 
Baleigh,) the Fmgliflh language would perhaps not have been spoken by 
many millions who now inhabit America." On the materials according 
to which the variation chart of Alonzo de Santa Cruz was compiled, as 
well as on the variation-compass, whose construction allowed alti- 
tudes of the sun to be taken at the same time, see Navarretc, Notieia 
hiogra^dca del eoemogrqfo Alonso de Santa Oruz, pp. 8-8. The first 
variation-compass was constructed before 1525, by an ingenious apothe- 
caiy of Seville, Felipe Guillen. The endeavours to learn more exactly 
the direction of the curves of magnetic declination were so earnest, that, 
in 1585, Juan Jayme sailed wil£ Francisco Gali from Manila to Aea- 
pulco, merely for the purpose of trying in the Pacific a declination in- 
strument wMch he had invented. See my Jlseai pMignemir ia 
MdytioeUe JEspoffne, t. iv. p. 110. 

•f ^eosta, ffiet. natural de las Indias, lib. I cap 17. These four 
jnagndtic lines without variation led Halley, 'by the contests between 
Heniy $ond and Beckborrow, to the theory of four magnetic poles. 

X Gilbert, de Magnete Physiologia nova, lib. v. cap. 8. p. 200. 
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iaxao. my own observations in tbe Pacific, that under certain 
•local relations, as for instance during the season of the oon- 
«tant mist (^arua), on the coasts of Peru, the latitude might 
he determined £rom the magnetic inclination 'with suSioient 
■accuracy for the -purposes of navigation. I have purposely dwelt 
«it length on these individualpoints, in order to ^ow in our con- , 
isideiration of an im,portant cosmical event, that with the ex,^ ^ 
ception of measuring the intensity of magnetic force, and the '.-. 
horaij variations of the declination, all those questions were ,| 
Coached in the sixteenth century, with which the physicists 
of the present day are stiH occupied. On the remarkable chart 
>of America, appended to the edition of the geography of Pto- 
lemy, published at Eome in 1508, we £uad the magnetic pole 
xnarked as an insular moimtain, north of Gruentlant (Gbreen- 
land), which is represented as b. part of Asia. Martin Cortee 
in :^e Breve Compendio de la Sphere (1545), and Livio Sanuto 
in tibe Geographia di Tohmeo (1588), place it Airther to the 
south. The ktter writer entei-taiued a prejudice., which has 
importunately survived to the present time, that " if we were 
;80 fortunate as to reach the magnetic pole (il calamttioo), vjre 
should there ^sperience some miraculous ^ects {fdcun mirO' 
fitdoso stmiendo effetto^) 

Attention was directed at the dose of the fifteenth and 
the beginning of the sixteenth century, in reference to 
the dis^bution of heat and meteorology, to the decrease of 
lieat with the increase of western longitude* (the .curvature 
<xf the isothermal lines) ; to the law of rotation of the winds^ 
generalized by Lord Bacon ; \ to the decrease of humidity 

* In the temperate aud cold ^onea, this inflection of the isothermal 
lines is general between the west coast of Europe and the east coast of 
Korih America, but within the tropical zone the isothermal lines run 
almost parallel to the equator; and in the hasty conclusions into which 
Columbus was led, no account was taken of the difference between sea ' 
and land climates, or between east and west coasts, or of the influence c^ , 
latitudes and winds, — as, for instance, those blowing over Africa. 
(Oompiu^ the remarkable considerations on climates which are brought 
together in the Vida del Almirante cap 66). The early conjecture of 
Columbus regarding the curvature of the isothermal lines in the 
Atlantic Ocean was well founded, if limited to the extra-tropical (tem- 
perate and cold) zones. 

t An observation of Columbus, {Vida del Almirante, cap. SBj 
Sxamen crit., t. iv. p. 253; and see also vol. i p. 822. j 
2 u 2 
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in the atmosphere, and of the quantity of rain owing to 
the destruction of forests;* to the decrease of heat with 
the increase of elevation above the level of the sea ; and 
to the lower limit of the line of perpetual snow. The feet 
of this limit being n, Junction of geographical latitude was first 
'/ecognized by Peter Martyr Anghiera in 1510. Alonso de 
Hojeda and Amerigo Vespucci had seen the snowy mountains 
of Santa Marta {Tierras nevadas de Citarma\ as early as the 
year 1500; Rodrigo Bastidas and Juan de la Cosa examined 
them more closely in 1501 ; but it was not imtil the pilot Juaa 
Vespucci, nephew of Amerigo, had communicated to his friend 
and patron Anghiera, an account of the expedition of Colme- 
nares, that the tropical snow region visible on the mountainous 
shore of the Caribbean Sea, acquired a great and, we might 
say, a cosmical importance. A connexion was now established 
between the lower limit of perpetual snow and the general re- 
lations of the decrease of heat and the differences of climate. 
Herodotus, (ii. 22,) in his investigations on the rising of 
the Nile, wholly denied the existence of snowy mountains 
south of the tropic of Cancer. Alexander's campaigns indeed 
led the Greeks to the Nevados of the Hindoo Coosh range 
{ppri dydwi<t>a), but this is situated between 34^ and 36° north 
latitude. The only notice of snow in the equatorial region 
with which I am acquainted, before the discovery of America, 
and prior to the year 1500, and which has been but little re- 
garded by physicists, is contained in the celebrated inscrip- 
tion of Adulis, which is considered by Niebuhr to be later than 
Juba and Augustus. The knowledge of the dependence of the 
lower limit of snow on the latitude of the place,! *^® ^^^ ^" 
sight into the law of the vertical decrease of temperature and 

* The Admiral, says Fernando Colon (Vida del Aim. cap. 58), aa* 
scribed the extent and denseness of the forests which clothed the ridgea 
of the mountains, to the many refreshing falls of rain, which cooled the air 
whilst he continued to sail along the coast of Jamaica. He remarks In 
Iris ship's journal, on this occasion, that "formerly the quantity of rain 
was equally great in Madeira, the Canaries and the Azores; but since the 
trees which shaded the ground have been cut down, rain has become much 
more rare." This warning has remained almost unheeded for three cen- 
turies and a half. 

+ See vol i. p. 336, Examen crit., t. iv. p. 294; Asie centrale, t uL 
p. 235, The inscription of Adulis, which is almost fifteen hundred year* 
older than Anghiera, speaks of " Abyssiniap snow, in which the traveller 
sinks up to the knec&'' 
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Che sinking of an almost equally cold upper stratum of air 
from the equator towards the poles, designate an important 
epoch in the history of our physical knowledge. 

If on the one hand, accidental observations, having a wholly 
unscientific origin, favoured this knowledge in the suddenly 
enlarged spheres of natural investigation, the age we are de- 
scribing was, on the other hand, from an unfortunate combina- 
tion of circumstances, singularly deficient in the advantages 
arising from a purely scientific impulse. Leonardo da Vinci, 
the greatest physicist of the fifteenth century, who combined 
an enviable insight into nature with distinguished mathema- 
tical knowledge, was the cotemporary of Columbus, and died 
three years after him. Meteorology, as well as hydraulics 
and optics, had occupied the attention of this celebrated 
artist. The influence which he exercised during his life, was 
made manifest by his great works in painting, and by the elo- 
quence of his discourse, and not by his writings. Had the 
physical views of Leonardo da Vinci not remained buried in 
his manuscripts, the field of observation opened by the new 
world, would in a great degree have been worked out in many 
departments of science, before the great epoch of Galileo, 
Pascal, and Huygens. Like Francis Bacon, and a whole cen- 
tury before him, he regarded induction as the only sure method 
of treating natural science {^^dobbiamo cominciare dall* 
esperienza^ e per mezzo di questa scoprime la regione**),* 

As we find, notwithstanding, the want of instnunents of 
measurement, that the questions of climatic relations in the 
tropical mountainous regions, — the distribution of heat, the 
extremes of atmospheric dryness, and the frequency of electric 
explosions, — ^were frequently discussed in the accounts of the 
first land journeys; so also it appears that mariners very early 
acquired correct views of the direction and rapidity of the 

* Leonardo da Vinci correctly observea of this proceeding, "questo h 
11 methodo daosseryarsi nella ricerca de' fenomem della natura." See 
Venturis Bsmi eur lee Ouvrtiges phyeico^m^oOhemaiiques de Leonardo 
da Vinci, 1797, p. 81 ; Amoretti, Memorie storiche eit la Vita di Lio* 
nardo da Vinci, Milano, 1804, p. 143 (in his edition of TraUato della 
Pittura, t. xxxiii of the Classici Italiani); Whewell, PhUoe. qf the 
Inductive Sciences, 1840, vol. ii. pp. 368-870; Brewster, Zj/c qfNeuh 
ton, p. 882. Most of Leonardo da Vincrs physical works bear tiie dato 
of the year 1498. 
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currents which traverse the Atlantic Ocean, like rivers of 
very variable breadth. The actual equatorial cut rent, the 
movement of the waters between the trc^ics, was first des- 
cribed by Columbus. He expresses himself most po»tively 
and generally, on the subject, on his third voyage, saying, ** the 
waters move with the heavens {con hs ctelos) from east to 
west.'' Even the direction of separate floating masses of sea* 
weed confirmed this view.* A small pan of tinned iron, 
which he found in the hands of the natives of the ie^and of 
Guadaloupe, confirmed Columbus in the idea that it might 
be of European origin and obtained firom the remaiais of a 
^ipwrecked vessel, borne by the equatorial current from Spaia 
to the coasts of America. In his geognostic &ncies, he 
regarded the existence of the series of t£e smaller Antilles 
and the peculiar config^uration of the larger islands, or, in 
other words, the correspondence in the direction of their 

* The great attention paid hy the esaiy navigators to natural pheno* 
mena may be seen in the oldest Spaaish aeeoonts. Di^o de Lepe, f<^ 
instance, found, in 1499 (as we leara from a witness in the law-suit agi^nst 
the heirs of Columbus), hj means of a vessel having valves, which did 
not open until it had reached the bottom, that at a distance from the 
mouth of the Orinoco, a stratum of fresh water of 6 fathoms depth flowed 
above the salt water (Navarrete, Victgea p Descubrim., t. iii. p. 549). 
Columbus drew milk-white sea water^ (" white as if meal had be^ 
mixed with it,") on the south coast of Cuba and carried it to Spain in 
bottles {Vida del Almirantey p. 56). I have myself been at the same 
spots, for the purpose of determining longitudes, and it surprised me to 
think that the milk-white colour of sea-water, so common on shoals, 
should have been regarded by the experienced Admiral as a new and un- 
expected phenomenon. With reference to ttie gulf-stream itself, which 
must be regarded as an important cosmical phenomenon, many effects 
had been observed long before the discovery of America, produced b> 
the sea washing on shore at the Canaries and the Azores stems of bam- 
boos, trunks of pirxes, corpses of strange aspect from the Antilles, and 
6ven livin?: men iu canoes "which conld never wnk/* These eflfects were 
however tJion atl.nbuted eolely t-o Lho r?LreiigE.]i of the w^^tterly ^ivli^^ {Vida 
dd Aimirante, cap. B; Herteraj Dec, i. lib. i, c^p. 2, lib, ix, eup. 3 2); 
whilst tbe movement of the waters, which ia wholly independent of the 
direction of the winds— the rettirtung,^ream oft.be oceanic curreafct which 
\mngi every year tTOpieal frmte from the West Indian Inlands to the 
ao&sta of Ireland and Norway, wa^ not accurately reeo^ized. Compile 
the memoir of 8ir Humphrey Gilbert, On tlit' Po&^ibUk^ of a North- 
VJ€€t Passage to C<iihay, in Haki^lut, NavigfJfions and Vo^agts, vol iii 
^14^ Herrera, Dec. L lib. ix. cap. Ii2; and EjMmen triLf t ii. pp. 24 f- 
"&?; t. ill pp. 98-108. 
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ooast» witk that of their paraEelB of latitude, as the long coa^ 
tiniied action of tiie moTexaent of the sea between the tropies. 
from east to west. 

When the Admiral on his fourth and last voyage discovered 
the inclination firom north to south of the coasts of the ecnvti- 
nent from Cape Chracias a Dios to the Laguna de Chiriqui, kr 
felt the action of the violent current which runs N. aiuv 
N.N.W., and is induced by the contact of the equatorial cur- 
rent with the opposite dyke-like projecting coast Hne. 
Anghiera survived Columbus sufficiently long to become ae- 
quadnted witii the deflection of the waters of the Atkntie 
tiirougjhout their whole course, and to recognize the existence 
of the rotatcnry movement in the Mexican Gulf, and the pro- 
pagation of this movement to the Tierra de los Bstcallaoa 
(Newfomidland) and the month of the St. Lawrence. I have 
elsewhere drcumstaaitially cansidiered .how much the expedi^ 
tion of Ponoe de Leon, in tiie year 1512, contributed to the 
establishment Of more exact ideas^ and have shown that in a 
treatise written by Sir Humphrey Gilbert between the years 
1567 and 1576, the movement of the waters of the Atkntie 
Ocean from the Cape of Good Hope to the banks of Ncw^ 
foundland, is treated according to views which comdde al- 
most entirely with those of my excellent deceased friend. 
Major Remiell. 

At the same time that the knowledge of oceanic currents 
was generally diflPisssed, men also became acquainted with those 
great banks of sea-weed, (Fucusfwiana,) — the oceanic meadows 
which presented the singular spectacle of the accumulation of 
a social plant over an extent of space ohnost seven times 
greater than the area of France. 'Die ^eat Fucus Banky the 
Mar de Sargasio, extendi between 19" and 34"^ north latitude. 
The major axis is situated about 7" west of the iaknd of 
CorvoL The lesser Fucus Bank lies in the space between the 
Bermudas and the Bahamas. Winds and partial currents 
variously affect, according to ^e character of the season, the 
length and circumference of these Atlantic ^coid meadows, fot 
the first description of which we are indebted to Columbus* 
No other sea in either hemisphere presents an accumulation ol 
social plants on so large a scale.''* 

* JCkamei^ent., t iii. pp. 26 and 66-99; and see also. Cosmos,^ 8I& 
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The important era of geographical discoveries and of tJiie 
sudden opening of an unknown hemisphere, not only extended 
our knowledge of the earth, but it also expanded our views of 
the whole universe, or in other words, of the visible vault of 
heaven. Since man, to borrow a fine expression of Garci- 
laso de la Vega, in his wanderings to distant regions sees 
" lands and stars simultaneously change,'** the advance to the 
equator on both coasts of Africa and even beyond the 
southern extremity of the New Continent, must have pre- 
sented to travellers by sea and land, the glorious aspect of 
the southern constellations, longer and more frequently 
than could have been the case at the time of Hiram and 
the Ptolemies, or during the Roman dominion, and the period 
in which the Arabs maintained conmiercial intercourse with, 
the nations dwelling on the shores of the Bed Sea or of the 
Indian Ocean, between the straits of Bab-el-Mandeb and the 
western peninsula of India. Amerigo Vespucci, in his letters, 
Vicente Yanez Pinzon, Pigafetta, the companion of Magel- 
lan and Elcano, and Andrea Corsali, in his voyage to Cochin 
in the East Indies, in the beginning of the sixteenth century, 
gave the first and most animated accounts of the southern sij 
(beyond the feet of the Centaur and the glorious constellation 
Argo). Amerigo, who had higher literary acquirements, and 
whose style was also more redundant than that of the others, 
extolls, not ungracefully, the glowing richness of the light and 
the picturesque grouping and strange aspect of the constella- 
tions that circle round tJie southern pole, which is surrounded 
by so few stars. He maintains in his letters to Pierfi^ancesco de' 
Medici, that he had carefrdly devoted his attention, on his third 
voyage, to the southern constellations, having made drawings 
of them and measured their polar distances. His communica- 
tions regarding these observations do not indeed leave much 
cause to regret that any portion of them should have been lost. 

I find that the {u:st mention of the mysterious black 
specks (coal-bags) was made by Anghiera, in the year 1510. 
They had already been observed in 1499 by the companions 
©f Vicente Yaiiez Pinzon, on the expedition dispatched from 
Palos, and which took possession of the Brazilian Cape San 

* Alonso de Ercilla has imitated the passage of Qarcilaso in the 
Arwicana : "Climas pass^, mud^ congfcelaciones.'* — See Caamos, p. 42S. 
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Augustm * The Canopo foseo ( Canopus niger) of Amerigo, 
is probably also one of diese coaUhags, The intelligent Acosta 
compares them to the darkened portion of the moon's disc 
(in partial eclipses), and appears to ascribe them to a void in 
the heavens, or to an absence of stars. Kigaud has shown 
how the reference to the coal-bags, of which Acosta says 
positively, that they are visible in Pern (and not in Europe), 
and move round the south pole, has been regarded by a cele- 
brated astronomer as the first notice of spots on tiie sun.f 
The knowledge of the two Magellanic clouds, has been un- 
justly ascribed to Pigafetta, for I find that Anghiera, on the 
observations of Portuguese seamen, mentions these clouds 
fuUy eight years before the termination of Magellan's voy- 
age of circumnavigation. He compares their mild effiu- 
gence to that of the milky way. The larger cloud did not, 
however, escape the vigilance of the Arabs, and it is proba- 
bly the white ox {El Bakar) of their southern sky, the white 
spot of which the astronomer Abdurrahman Sofi says that 
it could not be seen at Bagdad or in northern Arabia, but at 
Tehama, and in the parallel of the Straits of Bab-el-Mandeb. 
The Greeks and Romans, who followed the same path under 
the Lagides and later, did not observe, or at least make no 
mention in their extant writings, of a cloud of light which, 
nevertheless, betweeh 11® and 12® north latitude, rose three 
degrees above the horizon, at the time of Ptolemy, and more 
than four degrees in that of Abdurrahman, in the year 1000. J 
At the present day, the altitude of the central part of the 

* Petr. Mart Ocean,, Dec. i. lib .ix. p. 96; Examen crit, t iv. pp. 221 
and 317. 

+ Acosta, Jlist, natural de las LidiaSf ]ih. i. cap. 2; Bigaud, Ac- 
count of Ifarriofs Astron. Papers, 1833, p. 37. 

t Pigafetta, Primo Viaggio intomo al Globo terracqueo, pnbbl. da 
C. Amorelti, 1800, p. 46; BamusiOf vol. L p. 365, c; Petr. Mart. 
Ocean., Dec. ill. lib. i p. 217. (According to tiie events referred toby 
Anghiera, Dec. ii. lib. z. p. 204, and Dec. iii. lib. x. p. 232, the pas- 
sage in tiie Oceanica which speaks of the Magellanic clouds, must 
hare been written between 1514 and 1616.) Andrea Corsali (Bamusio, 
vol. i. p. 177) also describes, in a letter to Giuliano de Medici, the 
rotatory and translatory movement of "dtie nupolette di ragionevol gran- 
dezza" The star which he represents between Nubecula major and 
minor appears to me to be /3 Hydrae ; Mcamen crit, t. v. pp. 234-238). 
Begarding Petrus Theodori of Embden, and Houtmann, the pupil of 
the mathematician Plancius, see an historical article by Olbers, in 
Sehumacher's Jdhrbuck fUr 1840, s. 249. 
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Nubeeula major may be about 5^ at Aden. The reasda ihat 
seamen nsually first see the Magellanic douds in mmek mcure 
scnithem latitudes, asv for instance, near the equates, cur 
even &r to the south o€ it, is probably to be ascribed to the 
dkftracter of the atmosphere,, and to the Tapours near the 
horizon, which reflect white light. In southern Arabia, 
especially in the interior of the country, the deep azuore of 
the sky, and the great dryness of the atmosphere, must 
fSEtvour llie rec^nition of the Magellanic clouds, as we see 
exemplified by the visibility of comets' tails at daylight^ be- 
t¥reen the tropics and in very southern latitudes. 

The arrangement c^ the stars near the antarctic pole into 
new constellations wfts made in the seyenteenth century. 
The observations made with imperfect instruments by the 
Dutch navigators, Petnxs Theodori^ of Embden, and Frifid- 
rick Houtmann, who was a prisoner in Java and Sumatra ta 
the King of Bantam and AtscMn (1596-1599), were incor- 
porated in the celestial charts of Hcmdius Bleaw (Jansoniuft 
Ceesius,) and Bayer. 

The less regular distribution of masses of light gives to tibe 
zone of the southern sky situated between the pa r allela of 
50° and 80**, which is so rich in crowded nebulous spots and 
starry masses^ a peculiar, and one might almost say peto- 
resque character, depending on the grou|Mng of the stars of 
the first and second magnitudes, and tiieir separatioa by 
intervals, which appear to the naked eye 'desert and devoid 
,of radiance. These singular CMitrasts, — ^die milky way, which 
presents numerous portions more brilliantly Olumined than the 
rest, and the insulated, revolving, rounded Magellanic clouds, 
and the coalbags, the larger of which lies close upon a beaudfrzl 
consteIlation,---aU contribute to augment the diversity of the 
picture of nature, and rivet the attention of the susceptible 
mind to separate regions on the confines of the southern skyv 
One of these, the constellation of the Southern Cross, haa 
acquired apecuHar character of importance from the begin- 
ning of the sixteenth century, owing to the religious feelings of 
Christian navigators and missionaries, who have visited the tro. 
pical and southern seas, and both the Indies. The four principfti 
stars of which it is composed, are mentioned in the Ahnageet, 
and, therefore, were recorded in the time of Adrian and Anto- 
ninus Pius, as parts of the constellation of the Centaur.* It 

* Compare the researches of Delaanbre sad Eaek^ with Idditi^ 
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seema singtilar, tbat since the figure of this constellatioii is so 
striking, and is so remarkably well defined and individualized, 
in the same way as those of the Greater and Lesser Bear, the 
Scorpion, Caesiopea, the Ea^le, and the Dol^in, these four 
stars of the Southern Cross sfionld not have lien earlier sepa- 
rated from the large ancient constellation of the Centanr; and 
this is so much the more remarkable, since the Persian 
Xazwini, and other Mahomedan astronomers, took pains to 
discover crosses in the Dolphin and the I>ra^;on> Whether 
the courtly flattery of the Alexandrian literati, who converted 
Canopus into a Pt&lemaon likewise included the stars of 
our Southern Cross, for the glorification of Augustus, in a 
Casaru thronon, never visible in Italy, is a quesFtion that can- 
not now be very readily answered.! At the time of Claudius 
Ptolemseus, the beautiful star at the base of the Southern 
Cross had still an altitude of 6® 10' at its meridian passage 
at Alexandria, whilst in the present day it culminates there 
several degrees below the horizon. In order at this time 
(1847) to see a Crucis at an altitude of 6^ 10', it is neces- 
sary, taking the refraction into account, to be ten degrees 
south of Alexandria, in the parallel of 21* 43' north latitude. 
In the fourth century the Christian anchorites in the Thebaid 
desert might have seen the Cross at an altitude of ten degrees. 
I doubt, however, whether its designation is due to them, for 
Dante, in the celebrated passage of the Pterffatorio:-^ 

lo mi YoTsi a man destra, e posi mente 
AlValtro polo, e vidi qnsttro steBe 
Kon viste mai fuor ch' alia prima gente; 

and Amerigo Yespueci, who, at the aspect of the starry skies 
of the south, first called to mind this passage on his third 
voyage, and even boasted that he now ** looked on the four 
stars never seen till then by any save the first human pair," 
were both unacquainted with the denomination of the Southern 
Cross. Amerigo simply observes, that the four stars form a 
rhomboidal figure (una mandorla), and this remark was made 
in the year 1501. The m.ore frequently the maritime expe- 
ditions on the routes opened by Gama and Magellan, round 
the Cape of Good Hope and through the Pacific, were multi- 

Ursprang der Siemnamen, s. zliz. 263 imd 277; also my 
€HL, L iv. pp. 319--824; t. v. pp. 17-19, 30 and 230^234 
t PUn* ii. 70; Ideler, Siemnamen, & 260 nad 2»& 
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plied, and as Christian missionaries penetrated into the newly 
discovered tropical lands of America, the hme of this constel- 
lation continually increased. I find it mentioned first by the 
Florentine, Andrea Corsali^ in 1517, and subsequently, in 
1520, by Pigafetta, as a wonderful cross {croce maravigliosa\ 
more glorious than all the. constellations in the beayens. The 
learned Florentine ertols Dante's " prophetic spirit," as if the 
great poet had not as much erudition as creative imagination, 
and as if he had not seen Arabian celestial globes, and con- 
versed with many learned oriental travellers of Pisa.* Acosta, 
in his Historia natural y moral de las Indtasf remarks, that 
in the Spanish settlements of tropical America, the first set- 
tlers were accustomed, even as is now done, to use, as a celes- 
tial clock, the Southern Cross, calculating the hour from its 
inclined or vertical position. 

* I have elsewhere attempted to diq>el the doubts which several 
disiinguiflhed commentators of Dante have advanced in modem time8» 
respecting the " qiuUtro etdle." To take this problem in all its com- 
pleteness, we must compare the passage, " lo mi volsi," &c. {Purgat, 
t V. 22-24), with the other passages: — Purg.l v. 87; viii. v. 85-93; 
xxix. V. 121 ; XXX. v. 97; xxxi. v. 106; and Inf, xxvi v. 117 and 127. 
The Milanese astronomer, De Cesaris, considers the three ^'/cuxUe" 
{" Di che il polo di quik tutto quanto arde," and which set when the 
four stars of the Cross rise,) to be Canopus, Achemar, and Fomalhaat. 
I have endeavoured to solve these difficulties by the following considera- 
tions. '' The philosophical and religious mysticism which penetrates and 
vivifies the grand composition of Dante, assigns to all objects, besides 
their real or material existence, an ideal one. It seems almost as if we 
beheld two worlds reflected in one another. The four stars represent, 
in their moral order, the cardinal virtues, prudence, justice, strength, 
and temperance; and they, therefore, merit the name of the holy lights, 
" luci mnte." The three stars, which light the pole, represent &e theo- 
logical virtues, faith, hope, and charity. The first of these beings 
themselves reveals their double nature, chanting, ' Here we are nymphs^ 
in heaven we are stars;' Not sem qui ninfe, e nel eieh semo eteUe. 
In the land of truth, in the terrestrial paradise there are seven nymphs. 
In cerchio fa/xran di se daustro le sette ninft. This is the union of 
all the cardinal and theological virtues. Under these mystic forms, we 
can scarcely recognise the real objects of the firmament, separated from 
each other, according to the eternal laws of the celestiai mechanism. 
The ideal world is a free creation of the soul, the product of poetic 
inspiration." (Examen crit,, t. iv. pp. 324-332.) 

t Acosta, lib. i. cap. 5. Compare my EeUUion historique, t L 
|k. 209. As the stars a and y of the SouUiem Cross have almost the 
same right ascension, the Cross appears perpendicular when passing the 
meridiflA; but tiie natives too often forget that this celestial doek 
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In consequence of the precession of the equinoxes, the 
Atarry heavens are continually changing their aspect from every 
portion of the earth's surface. The early races of mankind 
beheld in the fer north the glorious constellation of our 
southern hemisphere rise before them, which, after remaining 
long invisible, will again appear in tiiose latitudes after the 
lapse of thousands of years. Canopus was fully 1° 20' be . 
low the horizon at Toledo (39° 54 north latitude), in the 
time of Columbus ; and now the same star is almost as much 
above the horizon at Cadiz. While at Berlin, and in the 
northern latitudes the stars of the Southern Cross, as well as 
a and fi Centauri, are receding mor^ and more from view, 
the Magellanic clouds are slowly approaching our latitudes. 
Canopus was at its greatest northern approximation during 
the last century, and is now moving nearer and nearer to the 
south, although very slowly, owing to its vicinity to the 
south pole of the ecliptic. The Southern Cross began to 
become invisible in 52 30' north latitude 2900 years before 
our era, since, according to Qalle, this constellation might 
previously have reached an altitude of more than 10**. When 
it disappeared from the horizon of the countries on the Baltic, 
the great pyramid of Cheops had already been erected more 
than five hundred years. The pastoral tribe of the Hyksos 
made their incursion seven hundred years earlier. The past 
seems to be visibly nearer to us when we connect its measure- 
ment with great and memorable events. 

The progress made in nautical astronomy, that is to say^ 
in the improvement of methods of determining the ship's 
pl{ice (its geographical latitude and longitude), was simultane- 

marks the hour each day 8' 56'' earlier. I am indebted to the commu* 
nications of my friend, Dr. Galle, by whom Le Verrier's planet waa first 
discovered in the heavens, for all the calculations respecting the visi- 
bility of southern stars in northern latitudes. '' The inaccuracy of 
the calcuhition, according to which the star a of the Southern Cross, 
taking refraction into account, would appear to have begun to be invi- 
sible in 52" 25' north latitude, about the year 2900 before the Christian 
era, may perhaps amount to more tlum IPO years,, and could not 
be altogether set aside, even by the strictest mode of calculation, as 
the proper motion of tie fixed stars is probably not uniform for such 
long intervals of time. The proper motion of a Crucis is about one- third 
of a second annually, chiefly in right ascension. It may be presumed' 
that the uncertainty produced by neglecting this, does not exceed thfO 
above-mmtioned limii." 
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<oiw with the ezteuBion of a knowledge of the re^oos of space, 
although this knowledge was more the result of sensuous ob- 
servation than of scientific induction. AH that was able in tJie 
oourse of ages to favour advance in the art of navigation*— the 
ootapass and the more correct acquaintance with magnetio 
4e<^natiQn; Ihe measurement of a ship's speed bj a more 
eareful construction of the log and by the use of chronometers 
and lunar obeervatioiis ; the improved construction of ships; 
the substitution of another force for that of -the wind; and 
lastly, and most especially, the skilful application of astronomy 
to the ship's reckoning,— must all be regarded as powierfixl 
means towards the opening of the different portions of the 
earth, the aaare rapid and animated furtherance of general 
inteEOourse, and the acquirement of a knowledge of cosmical 
relations. Assimiing this as one point of view, we would again 
observe, that even in the middle of the thirteen^th century nau* 
tical instruments capable of determining the time by the altitude 
of the etars, were in use among the seamen of Catalonia and 
the Island of Majorca, and that the astrolabe described by Bay- 
mend LuUy in lus Arie de Navegar, was almost two huadred 
years older than that of Martin Behaim. The importance of 
astronomical methods was so thoroughly appreciated in 
PcM-tugal, that towards the year 1484, Behaim was nominated 
Presi<knt of a JuaUa de Mathematioos^ who were to form 
tables of the sun's declination, and, as Baiaros observer, to 
teach pilots the method of navigating by the sun's altitude, 
mtmiera de navegar por aliura del Sol.* This mode of navi- 
gating by the meridian altitude of the sun was even at .that' 
time clearly distinguished &om that by the determination of 
the longitude, por la altura del Este-Oeste.\ 

The importance of determining the position of the 
papal Une of demarcation^ and of thus fixing the limits 
between the possessions of the Portuguese and Sjwnish erowns 
in the newly discovered land of Brazil, and in the group 
of' islands in the South Indian Ocean, increased, as we 
have already observed, the desire for ascertaituDg a practical 
method for detemuning the longitude. Men ^perceived how 
rarely the ancient and imperfect method of lunar eclipses 

* BuTOQ, do Aeioy Dec i. liv. iv. cap. 2 (1788), p. 282. 

i* Navarrete, Cokccion de loe Viages y DescubrimietUoe que hict6rHm 
j»or mar los JSepaholee, t iv. p. zauui. (iu the NcUda lAogtajphiGa de 
Fernando de MageUanes.) 
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employed ^y Hipparclius could be applied, tuad ^e use ot 
limar distamies was ceeomzaended as aarlj as 1514 hf the 
M ii2aeidDia3:g astFonomer, Jotbaaan Wfiimea:, aotd booxl afterwards 
^ (^HDoxtiius FiiLeus mxSL Gemma FrkLiBS. Uaiifortvmately, 
laowever, liiese metiiods also remained impracticable, imtil 
alfter many fruitless attempts with "Qie instruments of Peter 
J^uazLUB, (Bieuewitz,) and ^cmso de Santa Cruz, the mirror 
<AeztaDt was inTented by the mgeaamt^ of Newton, in 1700« 
jHad was broog^xnto use amcmg^ seamen bf Bradley in 1731. 

Hie iniEuence of the Aralu:^ astrozkomeirs acted, througli 
'flie "Spaniards, on the general progress of nautical astronomy. 
Many methods were certainly attempted for determining the 
longitude which did not succeed; .and the fault of the want of 
f necess was less xorely asmbed to the ineorBectoess of ih& 
cisserration, than to errors of printing in the astroaomicail e[ihe- 
merides of Eegiomontanus wtiich were then in use. The Por- 
tuguese even suspected the correctness of the astronomical data 
as given by the S^paniajcds, whose tables they .accused of being 
JaLufiedirom poEtiicalgroundfi.'^ Hie suddenly awakeneddesire 
for the aiuxiliaries wMch nautical astronomy pxxnised, at any 
rate theoretically, is most vividly expressed in the narrartions 
of &e travels of Columbus, Amerigo Yespuodi, Pigafetta, azid 
4^ Andxeas de Ban Martin, the celebrated pSot of tbe 
Magellanic expedition, wbo was in possesion of the methods 
.cf Euy Falero for determizEing tiote longitude, expositions of 
planets, oceukaiions of the stars, -differences of altitude 
between the moon and Ji^iter, and changes in lite moon's 
declination, were all tried with more or less success. We 
possess observations of conjunction by Columbus, on the niight 
m the 18th of January, 1498, at Hayti. The necessity for 
attaching a special and well-infomned astronomer to every 
great expedition was so generally felt, that Que^i Isabella 
wrote to Columbus on ti^ 5th of September, 1498, "that 
although he had shown in his undertakings that he knew more 
than any other livii^ being (^que ninguno de he naoidos\ she 
counselled him, nevertheless, to take with him Fray Antonio 
de Marchena, as being a learned and skilful astronomer.^' 
Columbus writes in the narrative of his fourtii voyage, that 
"there was only one infallible method of taking a ship's 
j!<eokoning, viz^ that eni^ployed by astronomers. He who 
VEkdecstands it, mayxest satisfijed; for that which it yields is 

* Barros^ Dec. iii. parte 2. pp. 050 and 658-€62. 



672 COSMOS. 

like unto a prophetic vision (jcmon profeiica)^* Our ignorant 

* The queen irritea to Colnmbus: "Nosotroe mismoB y no oiro 
aJLgunOy habemoB visto aigo del libra que nos d^Hstes" "we ouraelTes, 
and no one else, haye seen the hook you have sent us/' (a journal of his 
voyage, in which the distrustful navigator had omitted all numerical 
data of degrees of latitude and of distances) : quanto mas en esto plati- 
camos y vemoe, conooemos cuan gran cosa ha seido este negocio vuestro, 
y que habeis sabido en ello mas que nunca se pens6 que pudiera saber 
ninguno de los nacidos. Nos parece que seria bien que UevlsedeB ooa 
YOB un buen Estrologo, y nos parescia que seria bueno para esto Fray 
Antonio de Marchena, porque es buen Estrologo, y siempre, nos pareci6 
que se conformaba con vuestro parecer." " The more we have examined 
it, the more we have appreciated your undertaking, and the more we 
have felt that you have shown by it> that you know more than any 
human being could be supposed to know. It appears to us that it 
would be weU for you to take with you some astrologer, and that Fray 
Antonio de Marchena would be a very suitable person for such a pnr> 
pose." Respecting this Marchena, who is identical with Fray Juan Pere^ 
the guardian of the Convent de la Rabida» where Columbus, in his 
poverty, in 1484, ''asked the monks for bread and water for his child," 
see Navarrete, t. ii. p. 110; t. iil. pp. 597 and 603. (Mufioz, Hist, del 
Nuevo Mundo, lib. iv. § 24.) Columbus, in a letter from Jamaica^ to 
the Ghristmniaifnioa Monurccu, July 7, 1508, calls the astronomical ephe* 
merides, "una vision profetica," { N'avarrete, t. i. p. 306.) The For* 
tuguese astronomer. Buy Falero, a native of Cubilla, nominated by 
Clutrles y., in 1519, Caballero de 1m Orden de Santiago, at the same timo 
as Magellan, played an important part in the preparations for Magel- 
lan's voyage of circumnavigation. He had prepared, expressly for ]Sia, 
a treatise on determinations of longitude, of which the great histonan 
BarroB possessed some chapters in manuscript (Examen crit, t, i. 
pp. 276 and 302; t. iv. p. 315), probably the same which were printed 
ai Seville by John Escombei]ger in 1535* Navarrete {Obra pdatuma 
90bre la Hi^t. de la NauUca y de las dencias matematicasj IS 46, 
p. 147) had not been able to find the book even in Spain. Bespect- 
ing the four methods of determining the longitude which Falero 
hid received from the suggestions of his " Demonio familiar/* see 
Herrera, Dec. 11, lib. ii. cap. 19; and Navarrete, t v. p. Ixxvii. Subse- 
quently the cosmographer Alonso de Santa Cruz, the same who (like the . 
apothecary of Seville, Felipe Guillen, 1525) attempted to determine the 
longitude by means of the variation of the magnetic needle, made im- 
practicable proposals for accomplishing the same object by the con« 
veyance of time; but his chronometers were sand-and-water clocks, 
wheelworks moved by weights, and even by wicks "dipped in oH,*' 
which were consumed in very equal intervals of time! Pigafetta 
(Transunto del Trattato di NavigaxioM, p. 219) recommends altitudes 
of the moon at the meridian. Amerigo Vespucci, speaking of the 
method of determining longitude by lunar distances, says with great 
naivete and truth, that its advantages arise from the ''cor«o j>td leggier 
dtlahma.^ (Canovai, Viaggi, "p. b7.) 
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pilots, when they have lost sight of land for several days 
know not where they ai*e. They would not be able to find 
the countries again which I have discovered. To navigate 
a ship requires the compass {compas y arte), and the know- 
ledge or art of the astronomer." 

I have given these characteristic details in order more 
clearly to show the manner in which nautical astronomy — ^the 
powerful instrument for rendering navigation more secure, 
and thereby of facilitating access to all portions of the earth 
—was fii-st developed in the period of time imder consider- 
ation, and how, in the general intellectual activity of the 
age, men perceived the possibility of establishing methods 
which coidd not be made practically applicable imtil im- 
provements were effected in solar and lunar tables, and in the 
construction of time-pieces and instruments for measuring 
angles. If the character of an age be " the manifestation of 
the human mind in any definite epoch," the age of Columbus 
and of the great nautical discoveries must be regarded as 
liaving given a new and higher impetus to the acquirements 
of succeeding centuries, whilst it increased in an imexpected 
manner the objects of science and contemplation. It is the 
peculiar attribute of important discoveries at once to extend 
the domain of our possessions, and the prospect into the new 
territories which yet remain open to conquest. Weak minds 
complacently believe that in their own age hiunanity has 
reached the culminating point of intellectual progress ; for- 
getting that by the internal connection existing among aU 
natural phenomena, in proportion as we advance, the field to 
be traversed acquires additional extension, and that it is 
bounded by an horizon which incessantly recedes before the 
eyes of the enquirer. 

Where, in the history of nations, can we find an epoch 
cimilar to that in which events so fraught with important 
residts as the discovery and first colonisation of America, the 
passage to the East Indies round the Cape of Good Hope, and 
Magellan's first circumnavigation, occurred simultaneously 
with the highest perfection of art, with the attainment of 
intellectual and religious freedom, and with the sudden 
enlargement of the knowledge of the earth and the heavens ? 
Such an age owes a very inconsiderable portion of its greatness 
to the distancid at which we contemplate it, or to the circum* 

2x 
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stance of its appeanng before us amid the records of history, 
aad free from the disturbing reality of the present. But here 
too, as in all earthly things, the brOliancy of greatness is 
dimmed by the association of emotions of profound sorrow. 
The advance of cosmical knowledge was bought at the price 
of the violence and revolting horrors which conquerors — ^the 
so-called civilisers of the earth — spread aroimd them. But it 
were irrational and rashly bold to decide dogmatically on the 
balance of blessings and evils in the interrupted history of 
the development of mankind. It becomes not man to pro- 
nounce judgment on the great events of the world's history, 
which slowly developed in the womb of time belong but 
partially to tlie age in which we place them. 

The first discovery of the central and southern portions of 
the United States of America by the Northmen coincides very 
nearly with the mysterious appearance of Manco Capac in the 
elevated plateaux of Peru, and is almost two hundted years 
prior to the arrival of the Azteks in the valley of Mexico. 
The foundation of the principal city (Tenochtitlan) occurred 
ftdly three hundred and twenty-five years later. If these 
Scandinavian colonisations had been attended by permanent 
results, if they had been maintained and protected by a 
powerful mother- country, the advancing Germanic races 
would still have foimd many unsettled hordes of hunters in 
those regions where the Spanish conquerors met with only 
peacefully settled agncuiiurists.* 

* The American race, which was the same from 65"* north lAtitnde io 
55** south latitude, passed directly from the life of hunters to that of 
cultivators of the soil, without undergoing the intermediate gradation 
of a pastoral life. This circumstance is so much the more remarkable, 
because the bison, which is met with in enormous herds is susceptible of 
domestication, and yields an abundant supply of milk. Little attention has 
been paid to an account given in Gomara (Hist, gen: de las IndiaSy cap. 
214) ; according to which it would appear that in the sixteenth centuiy 
there was a race of men living in the north-west of Mexico, in about 40' 
north latitude, whose greatest riches consisted in herds of tamed bisons 
Qmeyea con una giha). From these animals the natives obtained materials 
for clothing, food, and drink, which was probably the blood, (Prescott, 
Com/uesi ^Mexico, vol. iii. p. 416,) for the dislike to milk, or at least its 
non-employment appears, before the arrival of Europeans, to have been 
<sommon to all the natives of the new continent, as well as to the inha- 
bitants of China and Cochin-China. There were certainly, &om the 
earliest times^ herds of domesticated llamas in the mountainoiiB parte of 
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The age* of the Conquista, which comprises the end of ike 
fifteenth and the beginning of the sixteenth century, indi- 
cates a remarkable concurrence of great events in the political 
and social life of the nations of Europe. In the same month 
in which Heman Cortez, after the battle of Otumba, advanced 
upon Mexico, with the view of besieging it, Martin Luther 
burnt the Pope's bull at Wittenberg, and laid the founda- 
tion of the Reformation which promised to the human mind 
both freedom and progress on paths which had hitherto 
been almost wholly untrodden.* Still earlier, the noblest 
forms of ancient Hellenic art, the Laoooon, the Torso, the 
Apollo de Belvidere and the Medicean Venus, had been 
resuscitated as it were from the tombs in which they had so 
long been buried. There flourished in Italy, Michael Angelo, 
Leonardo da Vinci, Titian, and Raphael; and in Germany, 
Holbein and Albert Durer. The Copemican system of the 
universe was discovered, if not made generally known, in the 
year in which Columbus died, and fourteen years aftjer the 
discovery of the new continent. 

• The importance of this discovery, and of the first coloni- 
sation of Europeans involves a consideration of other fields of 
enquiry besides those to which these pages are devoted, and 

Qnito, Peru, and Chili. These herds constituted the ridhes of the nations 
who were settled there, and were engaged in the cultivation of the soil; in 
the Cordilleras of South America there were no "pastoral nations," and 
"pastoral life" was not known. What are the "tame deer," near the 
Pimta de St. Helena, which are mentioned in Herrera Dec. II, lib. x, 
cap. 6, (T. I. p. 471, ed. Amberes, 1728)1 These deer are said to have 
given milk and cheese, " ciervos que dan leche y qu^ao y et critm en 
casa r From what source is this notice taken 1 It cannot have arisen 
from a confusion with the llamas (having neither horns nor antlers) of 
the cold mountainous region, of which Garcilaso affirms that in Pern, 
and especially on the plateau of CoUao, they were used for plou^iing. 
(Comment realea, P. I. lib. v. cap. 2, p. 133. Compare also Pedro de 
Cie^a de Leon, Chronica del Peru, Sevilla, 1653, cap. 110, p. 264.) 
This employment of llamas appears, however, to have been a rare excep- 
tion, and a merely local custom. In general the American i jcea were 
remarkable for their deficiency of domesticated animals, and ti^ had a 
profound influence on funily life. 

* On the hope which Luther in the execution of his great and free- 
minded work, placed especially on the younger generation, the youth of 
Germany, see the remarkable expressions in a letter written in Jona^ 
1618. (Neander, de Vioelio, p. 7.) 

2x2 
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closely bears upon the intellectual and moral influences exer« 
cised on the improvement of the social condition of mankind 
by the sudden enlargement of the accumulated mass of new 
ideas. We would simply draw attention to the fact, that since 
this period, a new and more yigorous activity of the mind and 
feelings, animated by bold aspirations and hopes which can. 
scarcely be frustrated, has gradually penetrated through all 
grades of civil society; that the scanty popidation of one-half 
of the globe, especially in the portions opposite to Europe, 
has favoured the settlements of colonies, which have been 
converted by their extent and position into independent 
states, enjoymg unlimited power in the choice of their mode 
of free government; and finally that religious reform — the 
precursor of great political revolutions— could not fail to pass 
through the different phases of its development in a portion 
of the earth which hsul become the asylum of all forms of 
faith, and of the most different views regarding divine things. 
The daring enterprise of the Genoese seaman is the first link 
in the immeasurable chain of these momentous events. 
Accident, and not fraud and dissensions, deprived the 
continent of America of the name of Columbus.* The 

* I have shown elsewhere how a knowledge of the period at which 
Yespucci was named royaL chief pilot, alone refdtes the accusation first 
brought against- him by the astronomer Schoner, of Nuremberg, in 1633, 
of having artfully inserted the words " Terra di Amerigo " in charts 
which he altered. The high esteem which the Spanish court paid to the 
hydrographical and astronomical knowledge of Amerigo Yespucci, is 
clearly niknifeBted in the instructions {Real titulo con extensaa faeul- 
tades) which were given to him when he was appointed T^tVoto mayor, on 
the 22nd of March, 1608. (Navarrete, t. iii. pp. 297-302.) He was 
placed at the head of a true Deposito hydroffr<yfico, and was to prepare 
for the Casade Contratacion in Seville, (the central point of all oceanic 
expeditions,) a general description of coasts and account of positions, 
(Padron ercncroZ) in which all new discoveries were to be annually entered. 
But even as early as 1607, the name of " Americi terra" had been proposed 
for the new continent, by a person whose existence even was imdoubtedly 
unknown to Yespucci, the geographer Waldsee-mtiUer (Martinus Hyla- 
comylus) of Freiburg, in the Breisgau, (the director of a printing 
establishment at St. Di6 in Lorraine,) in a small work intitled Cosmo- 
ffraphicB IntroductiOf insuper guatuor Americi Vespucii Navigationes 
(impr. in oppido S. Deodati, 1607). Bingmann, professor of cosmo- 
graphy at Basle, (better known under the name of Philesius) Hyla* 
eomylui^ and Father Qregorios Beisch, who edited the Margarita 
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new world continuously brought nearer to Europe during 
the last half century, by means of commercial intercourse 

PhUasophica, were intimate Mends. In the last-named work we find a 
treatise written in 1509 bj Hylacomylus on architecture and perspective. 
{Examen crU. t. iy. p. 112.) Lanrentius Phrisiiis of Metz, a friend of 
Hylacomylus, and like him patronised by Duke Een6, of Jjorraine, 
who maintained a correspondence with Yespucci, in the Strasburg 
edition of Ptolemy, 1522, speaks of Hylacomylus as deceased. In the 
map of the new continent contained in this edition, and drawn by 
Hylacomylus, the name of America occurs for the first time in Hie 
editions of PtoLemffa Geography, According to my investigations, a 
map of the world by Petros Apianus, which was once included in Cra- 
mer's edition of Solinus, and a second time in the Vadian edition of 
Mela, and represented, like more modem Chinese maps, the Isthmus of 
Panama broken through, had appeared two years earlier. (Examen crit. 
t. iv. pp. 99-124; t. v. pp. 168-176.) It is a great error to regard the 
map of 1527, obtained from the Ebner library at Nuremberg now in 
Weimar, and the map of 1529 of Diego Sibero, which difiers from the 
former and is engraved by Gussefeld, as the oldest maps of the new 
continent, (Op. cit. t. ii. p. 184; t. iii. p. 191). Vespucci had visited the 
coasts of South America in the expedition of Alonso de Hojeda, a year 
after the third voyage of Columbus, in 1499, in company with Juan de la 
Cosa, whose map, drawn at Puerto de Santa Maria in 1500, fully six 
years before Columbus' death, was first made known by myselt 
"Vespucci could not have had any motive for feigning a voyage in the 
year 1497, for he, as well as Columbus, was firmly persuaded, until his 
death, that only parts of Eastern Asia had been reached. (Compare the 
letter of Columbus, February, 1502, to Pope Alexander VL, and another, 
July, 1503, to Queen Isabella, in Navarrete, t. i. p. 304, t. ii. p. 280; and 
Vespucci's letter to Pierfrancesco de' Medici, in Bandini's Vita e Lettere 
di Amerigo Vespucci, pp. 66 and 83.) Pedro de Ledesma, the pilot 
of Columbus on his thiid voyage, says even in 1513, in the lawsuit 
against the heirs, " that Paria is regarded as a part of Asia, la tierra 
firme que dicese que ea de Asia" Navarrete, t. iii. p. 639. The 
frequent periphrases, Mondo nouvo, alter Orbis, Colonus novit Orbia 
repertor, are not at variance with this, as they only denote regions 
not before seen, and are so used by Strabo, Mela, Tertulli'an, Isidore of 
Seville, and Cadamosto. (Examen crit. t. i p. 118; t. v. pp. 182-184.) 
For more than twenty years after the death of Vespucci, which occurred 
in 1512, and until the calumnious charges of Schoner, in the Opuscvlum 
geographicum, 1533, and of Servet, in the Lyons' edition of Ptolemy's 
Geography of 1535, we find no complaint against the Florentine navi- 
gator. Christopher Columbus, a year before his death, calls him 
TOWcAo hombre de Men, a man of worth, " worthy of all confidence," 
and "always inclined to render him service." (Carta a mi muy caro 
fijo D. Diego, in Navarrete, 1. 1. p. 851.) Fernando Colon expresses the 
ssfne goodwill towards Vespucci; he wrote the life of his fother in 1535^ 
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and the improvement of nayigation, has exercised an im- 

In Seville, four years before his death, and with Juan Vespucci, a nephew 
of Amerigo's, attended the astroBomical junta of Badajoz, and the pro- 
ceedings respecting the possession of Uie Moluccas; similar feelings 
were entertained by Petrus Martyr de Anghiera, the personal friend of 
the admiral, whose correspondence goes d^wn to 1525; by OTiedo, 
who seeks for everything which can lessen the hme of Oolumbos; by 
Bamusio; and by the great historian Cktieeardini. If Amerigo had 
intentionally fiilsified the dates of his voyages, he would have brought 
them into agreement with each other, and not have made the first voyage 
terminate five months after the second began. The confusion of dates 
in the many different translations of his voyages is not to be attributed 
to him, as he did not himself publish any of ti^ese accounts. Such con- 
fusions of figures were, besides, very frequently to be met with in 
writings printed in the sixteenth century. Oviedo had been present, aa 
one of the Queen's pages, at the audience at which Ferdinand and Isabella^ 
in 1493, received Columbus with much pomp on his return from his first 
voyage of discovery. Oviedo has three times stated in print that this 
audience took place in the year 1496, and even that America waa dis- 
covered in 1491. Gomara had the same printed, not in numerals but in 
words, and placed the discovery of the tierrajirme of America in 1497, 
in the very year, therefore, which jMroved so fatal to Amerigo Ve^ucci'a 
reputation. {Examen crit. t. v. pp. 196-202.) The wholly irreproachable 
conduct of the Florentine, (who never attempted to attach his name to 
the new continent, but who, in the grandiloquent accounts which he 
addressed to the Gonfalionere Kero Groderini, to Pierfrancesco de' 
Medici, and to Duke Rene II., of Lorraine, had the misfortune of 
drawing upon himself the attention of posterity more than he deserved) 
is most positively proved by the lawsuit which the fiscal authorities 
carried on from 1608 to 1527 against the heirs of Christopher Columbus, 
for the purpose of withdrawing from them the rights and privileges 
which had been granted by the crown to the admiral in 1492. Amerigo 
entered the service of the state as Piloto mayor y in the same year that 
the lawsuit began He lived at Seville during four years of this suit, in 
which it was to be decided what parts of the new continent had been first 
reached by Columbus. The most miserable reports found a hearing, and 
were converted into subjects of accusation by the fiscal ; witnesses were 
sou^t for at St. Domingo, and all the Spanish ports, at Moguer, Pales, 
and Seville, and even under the eyes of Amerigo Vespucci and his nephew 
Juan. The Mundua novu6, printed by Johann Otmer, at Augsburg, 
in 1504; the RaccoUa di Vicenza^ (Mondo novo e paeai novaimente 
retrovati daAlberico Vespvzio Fiorentino,) by Alessandro Zorzi^ in 1507, 
and generally ascribed to Fracanzio di Montalboddo; and the Qv/ituor 
NavigcUionea of Martin Waldsee-mtiller (Hylacomylus) had already 
appeared ; since 1520, maps had been constructed on which was marked 
the name of America, which had been proposed by Hylacomylus in 1507, 
ftOd praised by Joachim Yadius in a letter addressed to Budolphoa 
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portant iuduence on the political institutions, the ideas and 

Agricola from Vienna, in 1512; and yet the person to whom iridely- 
eirculated writings in Gkrmany^ France, and Italy, attributed a voyage 
of discovery in 1497, to the tierrafirme of Paria, was neither cited by the 
fiscal as a witness in the lawsuit which had been begun in 1508, and was 
continued during nineteen years, nor was he even spoken of as the 
pJ:«deoe8BOr or tibe opponent of Columbus. Why, after the death of 
ABierigo Yespucci (22nd Feb* 1512, in Seville), was not his nephew, 
Juan Yespucei, called upon to show (as Martin Alonso, Vicente Yaiiez 
PlnEon, Juan die la Oosa and Alonso de Hojedahad done) that the coast 
<^ Paria, which did not derive its importance from its being "part of the 
xnain land of Asia," but on account of the productive pearl fishery in itg 
vicinity, had been already reached by Amerigo, before Columbus landed 
there on the 1st of August 1498. The disregard of this most important 
testimony is inexplicable if Amerigo Vespucci had ever boasted of 
having made a voyage of discovery in 1497, or if aiiy serious import had 
beenattached at that time to the confused dates and mistakes in the print- 
ing of the " QuaJbiwrNavigaiiones'' The great and still unprinted work 
of a Mend of Columbus^ Fra Bartholom6 de fas Casas (the MUtoria 
general de laa Indias), was written, as we know with certainty, at 
very different periods. It was not b^un until fifteen years after the 
dea^ of Amerigo in 1527, and was finished in 1559, seven years before 
the death of the aged author, in his 92nd year. Praise and bitter blame . 
an strangely mingled in it. We see that dislike and suspicion of fraud 
augmented in proportion as the fame of the Florentine navigator spread. 
In the pre&oe (Prologo) which was written first. Las Casas says; 
''Amerigo relates whsit he did in two voyages to our Indies, but he 
appears to have passed over many circumstances, whether designedly (4 
eaviendaa) or because he did not attend to them. This circumstance has 
led some to attribute to him that which is due to others, and which 
ought not to be taken &om them." The judgment pronounced in the 
1st book (chap. 140) is equally moderate: " dere I must speak of the 
injustice which Amerigo, or perhaps those who printed (d loe que impri- 
TiUiron) the Quatiuyr Ifardgationee, appear tO' have committed towards 
the Admiral. To Amerigo alone, without naming any other, the dis- 
covery of the continent is ascribed. H« is also said to have placed the 
name of America in maps, thus sinfully failing towards the admiral As 
Amerigo was learned and had the power of writing eloquently {era 
latino y eloquente), he represented himself in the Letter to King 
Ben6 as the leader of Hojeda's expedition; yet he was only one of the 
seamen, although experienced in seaman^p and learned in cosmo- 
graphy (Jufmbre entendido en laa cosaa de la mar y docto en Gos" 
mographia) . . In the world the belief prevails that he was the first 
to set foot on the mainland. If he purposely gave currency to this 
belief, it was great wickedness; and if it was not done intentionally it 
looks like it {dara pareze la falsedad: y si Jui de uulustria Jiecha 
mtddad grandefiU; y ya qwe no lofueae, al inein/oeparezeh)* . ^ Amerig» 
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feelings of those nations who occupy the eastern shores of the 
Atlantic, the boundaries of which appear to be constantly 
brought nearer and nearer to one anofiier. (See my Examen 
crit, de VHist, de la Geographies t. iii. pp. 154-158 and 
225-227.) 

is represented as having sailed in the year 7 (1497) : a statement thai 
seems indeed to hare been only an oyersight in writing, and not an 
intentional false statement {pareze aver avido yerro de pendola y no 
maXicia), because he is statea to have returned at the end of eighteen 
months. The foreign writers call the country America ; it ought to be called 
Columba." This passage shows clearly that up to that time Las Casas 
had not accused Amerigo of having himself brought the name America 
into usage. He says, an tornado toe escriptores estrangeros de nombrar 
la nuegtra Tierrairme America, como si America solo y no otro con H 
y anUa que iodoa la oviera deecubierto. In lib. i cap. 164-169, and in 
Ub. ii. cap. 2, of the work, his hatred is fully expressed; nothing is now 
attributed to erroneous .dates, or to the partiality of foreigners for 
Amerigo; all is intentional deseit, of which Amerigo himself is guilty 
{de industria to Jiizo . . . pereUitis^ en elengano , . . defodsedad estd 
daramente convencido), BartholomS de las Casas takes pains, more- 
over, in tw6 passages to show especially that Amerigo, in his accounts^ 
falsified the succession of the occurrences of his first two voyages, placing 
many things which belonged to the second voyage in the first, and vice 
versd. It seems very strange to me that the accuser does not appear 
to have felt how much the weight of his accusations is diminished by the 
circumstance that he himself speaks of the opposite opinion, and of the 
indifierence of the person who would have been most interested in 
attacking Vespucci, if he had believed him guilty and hostilely disposed 
against his father and himself. '' I cannot but wonder," says Las Casas 
(cap. 164), " that Hernando Colon, a clear-sighted man, who, as I cer- 
tainly know, had in his hands Amerigo's accounts of his travels, should 
not have remarked in them any deceit or injustice towards the Admiral.** 
As I had a fresh opportunity, a few months ago, of examining 
the rare manuscript of Bartholom6 de las Casas, I would wish to em* 
body in this long note what I did not employ in 1839, in my Examen 
critique, t. v. pp. 178-217. The conviction which I then expressed, in 
the same volume, pp. 217 and 224, has remained unshaken. ''Where 
the designation of a large continent generally adopted as such, and con- 
secrated by the usage of many ages, presents itself to us as a monument 
of human injustice, it is natural that we should at first sight attribute 
the cause to the person who would appear most interested in the matter. 
A careful study of the documentary evidence has, however, shown that 
this supposition in the present instance is devoid of foundation, and that 
the name of America has originated in a distant region (as for instance 
in France and Qermany), owing to many concurrent circumstances which 
dppear to remove all suspicion from Vespucci. Here historical critidsTi 
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OBEAT DISCOy£BI£S IN THE HEAVENS BY THE AFFLICA* 

TION OP THE TELESCOPE. PBINOIPAL EPOCHS IN 

THE HISTOBY OF ASTBONOMY AND MATHEMATICS, 
FBOM GALILEO AND KEPLEB TO NEWTON AND LEIBNITZ. 
— LAWS OP THE PLANETABY MOTIONS AND GENEBAIi 
THEOBY OF GBAVITATION. 

Afteb liaving endeayoured to eniunerate the most distinctly 
defined periods and stages of development in the history of 
the contemplation of the universe, we have proceeded to 
delineate the epoch in which the civilized nations of one 
hemisphere became acquainted with the inhabitants of the 
other. The period of the greatest discoveries in space over 
the surface of our planet was immediately succeeded by the 
revelations of the telescope, through which man may be said 
to have taken possession of a considerable portion of the 
heavens. The application of a newly created organ — an 
instrument possessed of the power of piercing the depths of 
space — calls forth a new world of ideas. Now began a brilliant 

stops, for the field of unknown causes and possible moral contingencies 
does not come within the domain of positive history. We here find a 
man, who during a long life enjoyed the esteem of his contemporaries, 
raised by his attainments in nautical astronomy to an honourable 
employment The concurrence of many fortuitous circumstances gave 
him a celebrity which has weighed upon his memoiy, and helped to 
throw discredit on his character. Such a position is indeed rare in the 
history of human misfortunes, and afibrds an instance of a moral stain 
deepened by the glory of an illustrious name. It seems most desirable, to 
examine, amid this mixture of success and adversity, what is owing to the 
navigator himself, to the accidental errors arising from a hasty supervision 
of his writings, or to the indiscretion of dangerous friends." Copernicus 
himself contributed to this dangerous celebrity; for he also ascribes the 
discovery of the new part of the globe to Vespucci. In discussing the 
" centrum gravUcUis" and " centrum mciffnitudinis" of the continent, he 
adds; '' magis id erit clarum, si addentur insulae aetate nostra sub Hispa- 
niarum Lusitaniaeque Principibus repertae et praescrtim America ab 
inventore denominata navium praefecto, quem, ob incompertam ejus 
adhuc magnitudinem, alterum orbem terrarum putant" (Nicolai 
Copemici de BeoclvHonibua orbium cadestium, libri sex^ 1548, p. 2, a.) 
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age of astronomy and mathematics; and in the latter the 
long series of profound enquirers leading us on to the " all 
transforming" Leonhard Euler, the year of whose birth, (1 707) 
is so near that of the death of Jacques BemouiUL 

A few names will suffice to give an idea of the gigantic 
strides with which the human mind advanced in the seven- 
teenth century, especially in the development of mathematical 
induction, under the influence of its own subjective force 
rather than from the incitement of outward circimistances. 
The laws which control the fall of bodies and the motions of 
the planets were now recognised. The pressure of the 
atmosphere ; the propagation of light, and its refraction and 
polarisation, were investigated. Mathematical physics were 
created, and based on a firm foundation. The invention of 
the infinitesimal calculus characterises the close of the 
centmy ; and strengthened by its aid, human understanding 
has been enabled, during the succeeding century and a half, 
successfully to venture on the solution of the problems pre- 
sented by the perturbations of the heavenly bodies ; by the 
polarisation and interference of the waves of Hght; by the 
radiation of heat; by electro-magnetic re-entering cur- 
rents; by vibrating chords and sur&ices; by the capillary 
attraction of narrow tubes; and by many other natural phe- 
nomena. 

Henceforward the work in the world of thought progresses 
uninterruptedly, each portion continually contributing its aid 
to the remainder. None of the earlier germs are stifled. With 
the abundance of the materials to be elaborated, strictness in 
the methods and improvements in the instruments of obser- 
vation are simultaneously increased. We will here limit 
ourselves more especially to the seventeenth century, the age 
of Kepler, Galileo, and Bacon, of Tycho Brahe, Descartes and 
Huygens, of Fermat, Newton, and Leibnitz. The labours of 
tiiese distinguished enquirers are so generally known, that 
slight references will be sufficient to point out those portions 
by which they have most brilliantly contributed to the 
enlargement of cosmical views. 

We have already shown* how the discovery of telescopic 
vision gave to the eye — ^the organ of the sensuous contempla- 
tion of the tmiverse — a power from whose limits we are still 

• See Cotmos, p. 67. 
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far removed, and wHch in its first feeble beginning, when 
scarcely magnifying thirty-two linear diameters,* was yet 
enabled to penetrate into depths of space which until then 
had remained closed to the eyes of man. The exact know- 
ledge of many of the heavenly bodies which belong to our 
solar system, the eternal laws which regulate their revolution 
in their orbits, and the more perfect insight into the true 
structure of the universe, are the characteristics of the age 
which I am here delineating. The results produced by this 
epoch determine the principal outlines of tiie great natural 
picture of the Cosmos, and add to the earlier investigated 
contents of terrestial space the newly acquired knowledge of 
the contents of the celestial regions, at least with reference to 
the well-organised arrangement of one planetary group. In 
my desire of assumii^ only general views, I will confine 
myself to the consideration of the most important objects of 
the astronomical labours of the seventeenth century. I would 
here rfefer to their influence in powerfully inciting to great 
and unexpected mathematical discoveries, and to more 
comprehensive and grander views of the universe. 

I have already remarked that the age of Columbus, Gama, 
and Magellan — the age of great maritime enterprises — coin- 
cided in a most wonderM manner with many great events, 
with the awakening of a feeling of religious freedom, with the 
dcTclopment of nobler sentiments for art, and with the diffu- 
sion of the Copemican views regarding the system of the uni- 
verse, Nicolaus Copernicus (who in two letters still extant calls 
himself Koppemik,) had already attained his twenty-first year, 
and was engaged in making observations with the astronomer 
Albert Brudzewski, at Cracow, when Columbus discovered 
America. Hardly a year after the death of the great disco- 
verer, and after a six years' residence at Padua, Bologna, and 
Rome, we find him returned to Cracow, and busily engaged 
in bringing about a thorough revolution in the astronomical 
views of ike universe. By the favour of his imcle, Lucas 

* " The telescopes which Galileo constructed, and others of which he 
made use for observing Jupiter's satellites, the phases of Yenus, and the 
solar spots, possessed 3ie gradually increasing powers of magnifying four, 
seven, and thirty-two linear diameters, but they never had a higher 
power. (Arago, in the Annuaire du Bureau dea Longitudes povr 
Van 1842, p. 268.) 
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Waisselrode of Allen, bishop of Ermlond, he was nominated, 
in 1510, canon of Franenburg, where he laboured for thirty- 
three ^ears on the completion of his work, entitled De Revo- 
lutwnthus orhium ceelestium,* The first printed copy was 
brought to him, when, shattered in mind and body, he was 
preparing himself for death. He saw it and touched it, but 
Ids thoughts were no longer fixed on earthly things, and he 
died — ^not as Grassendi says — a few hours, but several days 
afterwards (on the 24th of March, 1543 f ). Two years earlier 

* Westphal, in ImBiographie dea Copernicus (1822, 8. 33), dedicated 
to the great astronomer of KQnigsberg, Bessel, calls the Bishop <rf 
Ermland Lucas Watzelrodt yod iUen, as does also Qaasendi. According 
to explanations which I have very recently obtained, through the kind« 
ness of the learned historian of Prussia, Yoigt, Director of l£e Archiyea, 
''the family of the mother of Copernicus is called in original documents 
Weiselrodt, Weisselrot, Weiselrodt, and most commonly Waisselrode. 
His mother was undoubtedly of German descent, and the &mily of 
Waisselrode, who were originally distinct from that of yt/n. AUen, 
which had flourished at Thorn from the beginning of the 15th century^ 
probably took the latter name in addition to their own, throng 
adoption, or from family connections." Sniadecki and Czynski, 
{Kopemih et sea Tra/tiavx, 1847, p. 26) call the mother of the great 
Copernicus Barbara Wasselrode, and state that she was married at 
Thorn, in 1464, to his father, whose family they believe to be of 
Bohemian origin. The name of the astronomer, which Gassendi writes 
TomsBus Borussus, Westphal, and Czynksi write Kopemik, and 
Krzyzianowski, Eopimig. In a letter of the Bishop of Ermland, 
Martin Cromer of Heilsberg, dated Not. 21, 1680, it is said, " Cum 
Jo. (Nicolaus) Copernicus vivens omamento fuerit, atque etiam nunc 
post fata sit, non solum huic ecclesise, verum etiam toti Prussise patriae 
suoe, iniquam esse puto, eum post obitum carere honor esepnlchri siTe 
monumenti." 

t Thus Gassendi, in NicoUU Copemici Vita, appended to his 
biography of Tycho, (Tychonis Brahei Vita, 1655, Hagae Comitom, 
p. 320 : " eodem die et horis non multis priusquam animam efllaret.** 
It is only Schubert, in his Astronomy, th. i. s. 115, and Robert SmaU, 
in the veiy learned Account of the Astronomical Discoveries qf Kepler^ 
1804, p. 92, who maintain that Copernicus died " a few days after the 
appearance of his work." This is also the opinion of Voigt the Director 
of the Archives at K5nigsberg; because, in a letter which George Donner, 
canon of Ermland, wrote to the Duke of Prussia shortly after the death 
of Copernicus, it is said, that ''the estimable and worthy Doctor 
Nicolaus Koppemick sent forth his work, like the sweet song of the 
swan, a short time before his departure from this life of sorrowB." 
According to the ordinarily received opinion, (Westphid, NikoUws 
KopemihuM, 1822, s. 73 and s. 82,) the work was begun in 1507* and 
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an important part of his theory fiad been made known by 
the publication of a letter of one of his most zealous pupils 
and adherents, Joachim Rhaeticits to Johann Schoner, Pro- 
fessor at Nuremberg It was not, however, the propagation 
of the Copemican doctrines, the renewed opinion of the 
existence of one central sun, and of the diurnal and annual 
movement of the earth, which somewhat more than half 
a century after its first promulgation led to the brilliant as- 
tronomical discoveries that characterise the commencement 
of the seventeenth century; for these discoveries were 
the result of the accidental invention of the telescope, 
and were the means of at once perfecting and extending 
the doctrine of Copernicus. Confirmed and extended by 
the results of physical astronomy (by the discovery of' 
the satellite-system of Jupiter ana the phases of Venus) 
the fundamental views of Copernicus have indicated to 
theoretical astronomy paths which coiiLd not fail to lead to 
sure results, and to the solution of problems which of neces- 
eity demanded, and led to a greater degree of perfection in 
the analytic calculus. While George Peurbach and Regio- 
montanus (Johann MiiUer, of Konigsberg in Franconia) exer- 
cised a beneficial influence on Copernicus and his pupils 
EhoBticus, Eeinhold, and Mostlin, these in their turn in- 
fluenced in a like manner, although at longer intervals of 
time, the works of Kepler, Galileo, and Newton. These are 

was so hx completed in 1530, that only a few corrections were 
subsequently added. The publication was hastened by a letter from 
Cardinal Schonberg, written from Rome in 1536. The cardinal wishes 
to hare the manuscript copied and sent to him by Theodor von Seden. 
We learn from Copernicus himself, in his dedication to Pope Paul III., 
that the performance of the work has lingered on into tiie guartum 
novennium. If we remember how much time was required for print- 
ing a work of 400 pages, and that the great man died in May, 1543, it 
may be conjectured that the dedication was not written in the last- 
named year; which, reckoning backwards thirty-six years, would not 
give us a later, but an e^lier year than 1507. Herr Yoigt doubts 
whether the aqueduct and hydraulic works at Frauenbui^, generally 
ascribed to Copernicus, were really executed in accordance with his 
designs. He finds that, so late as 1571, a contract was concluded be- 
tween the Chapter and the " skilful master Valentine Lendel, manager 
of the water-works, at Breslau," to bring the water to Frauenbuig, from 
the mill-ponds to the houses of the canons. Kothing is said of any 
t>reTious waterworks, and those which exist at present cannot have been 
eoininenced mitil twenty-eight years after the death of Copemiciu. 
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the ideal links wbich connect the sixteenth and seTenteenth 
centuries; and we cannot delineate the extended astronomical 
■views of the latter of these epochs, without taking into cond- 
deration the incitements yielded to it by the former. 

An erroneous opinion unfortunately prevails even in the 
present day,* that Copernicus, from timidity and from appre- 
hension of priestly persecution, advanced his views regarding 
the planetary movement of the earth, and the position of the 
sun in the centre of the planetary system as mere hypotheses 
which fulfilled the object of submitting the orbits of the hea- 
venly bodies more conveniently to calculation, " bi;t which need 
not necessarily either be true or even probable." These sin- 
gular words certainly do occur in the anonymous preface f 

* Debunbre, Histoire de VAstronomie Modeme, t. i. p. 140. 

+ " Neqne enim necesse est, eas hypotheses esse veras, uno ne veri- 
dmiles quidem, sed sufficit hoc tinum, si calculum observationibus con- 
gruentem exhibeant,** says the preface of Osiander. ** TRie bishop of 
Calm, Tidenuum Gise, a native of Daatzig, who had for years urged 
Copernicus to publish his work, at last recelTed the mannseript, with the 
permission of haying it printed fully in accordance with his own free 
pleasure. He sent it first to Ehseticus, Professor at Wittenberg, who 
had until receatly been living for a long time with his tepcher at 
Frauenburg. Rhseticns considered Nuremberg as the most suitable 
place for its publication, and entrusted the superintendence of the 
printing to Professor Schoner and to Andreas Osiander." (Gassendi, 
Vita Copemid, p. 319.) The expressions of praise pronounced on the 
work, at. the close of the preface, might be sufficient, to show without the 
express testimony of Gassendi, that the prefiKie was by another banc . 
Osiander has used an expression, on the title of the first edition, (thiit M 
Nuremberg, 1543,) which is always carefully avoided in all the writinirs 
of Copernicus, " motus stellarum novis insuper ac admirabilibus hypo- 
thesibus omati," together with the very ungentle addition, " Igitnr 
studiose lector, erne, lege, fruere." In the second Basle edition of 
1566, which I have very carefully compared with the first Nuremlit-n,' 
edition, there is no longer any reference in the title of the book to t J-.t 
"admirable hypothesis;" but Osiander's Prafatiuncvla de Hyjtoth'- 
sibua huju8 Operia" as Gassendi calls the intercalated pre&ce, is pi"- 
served. That Osiander, without naming himself, meant to show th-i 
the Pratfaiiuncula was by a different hand from the work itself, ap^K'jir- 
very evident, from the circumstance of his designating the dedication ^ 
Paul III. as the " Prcsfaiio Avihoriay The first edition has only I «> 
leaves; the second 213, on account of the Narratio Prima of the asrr »- 
nomer George Joachim RhaDticus, and a letter addressed to SchoiK -, 
which, as I have remarked in the text, was printed in 1641 by tJie 
tervention of the mathematician Gassams of Basle, and gave to t « 



DISCOVERIES IN THE CELESTIAX SPACES. 687 

attaclied to the work of Copernicus, and inscribed Be Hyp<y- 
thesibus hujus opens; but they are quite contrary to the 
opinions expressed by Copernicus, and in direct conteidiction 
with his dedication to Pope Paul III. The author of these 
prefatory remarks was, as Gassendi most expressly says, in 
his Life of the great astronomer, a mathematician then living 
at Nuremberg, and named Andreas Ossiander, who, together 
with Schoner, superintended the printing of the work De 
jRevolutionihtts, and who, although he makes no express decla- 
ration of any religious scruples, appears nevertheless to have 
thought it expedient to speak of the new views as of an 
hypothesis, and, not like Copernicus, as of demonstrated 
truth. 

The founder of our present system of the universe (for 
to him incontestibly belong the most important parts of it, 
and the grandest features of the design) was almost more 
distinguished, if possible, by the intrepidity and confidence 
with which he expressed his opinions, than for the knowledge 
to which they owed their origin. He deserves to a high 
degree the fine eulogium passed upon him by Kepler, who, in 
the introduction to the Rudolphine Tables, says of him, 
" Vir fait maximo ingenio et quod in hoc exercitio (combating 
prejudices) magni momend est, animo liber" When Coper- 
nicus is describing, in his dedication to the Pope, the origin 
of his work, he does not scruple to term the opinion generally 
expressed amongst theologians of the immobility and central 
position of the earth " an absurd acroama," and to attack the 
stupidity of those who adhere to so erroneous a doctrine. " If 
even," he writes, " any empty-headed babblers (jjLaraioX6yoi), 

learned world the first accurate knowledge of the Copemican system. 
Khseticus had resigned his professional chair at Wittenberg, in order 
that he might enjoy the instructions of Copernicus at Frauenburg itself. 
(Compare, on these subjects, Gassendi, pp. 310—319.) The explana- 
tion of what Osiander jras induced to add from timidity, is given by 
Gassendi: "Andreas porro Osiander fuit, qui non modo operarum 
Inspector (the superintendent of the printing) fuit, sed Prsefatiuncnlam 
quoqne ad lectorem (taeito Kcet nomine) de Hypothesibus opens 
adhibuit ^'us in ea consilium fuit, ut, tametsi Copernicus Motum 
Terrae habuisset, non solum pro Hypothesi, sed pro rero etiam placite; 
ipse tamen ad rem, ob illos, qui hinc offenderentur, leniendam, excu- 
satum eum faceret, quasi talem motum non pro dogmate, sed pre 
Hypothesi mera asBumpsisset." 
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ignorant of all mathematical science, should take upon them** 
selves to pronounce judgment on his work through an inten- 
tional distortion of any passage in the holy Scriptures 
(propter aliquem locum scripture male ad suum proposttum 
detortum,) he should despise so presumptuous an attack. It 
was, indeed, imiversally known that the celebrated Lac- 
tantius, who however could not be reckoned among mathema' 
ticians, had spoken childishly (pueriliter) of the form of the 
earth, deriding those who held it to be spherical. On mathe- 
matical subjects one should write only to mathematicians. In 
order to show that, deeply penetrated with the truth of his 
own deductions, he had no cause to fear the judgment that 
might be passed upon him, he turned his prayers from a 
remote comer of the earth to the head of the Church, begging 
that he would protect him £rom the assaults of calumny, since 
the Church itself would derive advantage from his investigations 
on the length of the year, and the movements of the moon." 
Astrology and improvfements in the calendar long procured 
protection for astronomy from the secular and ecclesiastical 
powers, as chemistry and botany were long esteemed as purely 
subservient auxiliaries to the science of medidne. 

The strong and free expressions employed by Copernicus 
sufficiently refute the old opinion, that he advanced the 
system which bears his immortal name as an hypothesis con- 
venient for making astronomical calculations, and one which 
might be devoid of foundation. " By no other arrangement," 
he exclaims with enthusiasm, " have I been able to find so 
admirable a symmetry of the universe, and so hannonious a 
connection of orbits, as by placing the lamp of the world, 
{lucemam mundi,) the sun, in the midst of the beautiM temple of 
nature as on a kingly throne, iniling the whole family of circling 
stars that revolve around him {circumagentem gtibemans as- 
trorum famtliam.y* Even the idea of universal gravitation or 

* Quis enim in hoc pulcherrimo templo lampadem banc in alio vel 
meliori loco poneret, quam unde totum simul possit illuminarel Si- 
qiiidem non inepte quidam lucemam mnndi, alii mentem, alii rectorem 
vocant. Trismegistus visibilem Deum, Sophoclis Electra intuentem 
omnia. Ita profecto tanquam in solio regali Sol residens circuma- 
gentem gubemat Astromm familiam : Tellus quoque minime fraudatur 
Innari mimsterio, sed at Aristoteles de animalibus ait, maximam Lana 
eom terra cognationem habet Concepit interea a Sole terra^ et im- 
prognatur annuo parto. Inrenimus igitor sab hac ordinatione adm^- 
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attraction {appetentia gucedam naturalis parttbus iridita) towards 
the sun as the centre of the world {centrum mundi,) and 
which is inferred from the force of gravity in spherical bodies, 
seems to have hoveied before the mind of this great man, os 
is proved by a remarkable passage in the 9th chapter of the 
1st Book De Revolutionibus.* 

On considering the different stages of the development of 
cosmical contemplation, we are able to trace from the earliest 
ages jGaint indications and presentiments of the attraction of 
masses, and of centrifugal forces. Jacobi, in his researches on 

mndam mundi symmetriam ac certam harmonise nezum motus et mag- 
nitndmis orbium : quails alio modo reperiri non potest (Nicol. Oopem. 
De Revol, Orbium Ccdestium, lib. i. cap. 10, p. 9 b.) In this passage, 
'v^hichis not devoid of poetic grace and elevation of expression; yre recog- 
nise, as in all t!ie works of the astronomers of the 17th century, traces of 
long acquaintance with the beauties of classical antiquity. Copernicus 
had in his mind Cic. Somn. Scip. c. 4; Plin. ii. 4; and Mercur. Tris- 
xneg., lib. v. (ed. Cracov, 1686,) pp. 195 and 201. The allusion to the 
Electra of Sophocles is obscure, as the sun is never anywhere expressly 
termed "all-seeing," as in the Iliad and the Odyssey, and also in the 
Choepliorce of JSschylus, (v. 980,) which Copernicus would not probably 
have called Mectra, According to BSckh's conjecture^ the allusion is 
to be ascribed to an imperfect recollection of verse 869 of the (Edipus 
Ccloneue of Sophocles. It very singularly happens that quite lately, in 
im otherwise instructive memoir (Czynski, Kopemik et ses Travavx, 
1847, p. 102), the Electra of the tragedian ia confounded with electric 
currents. The passage of Copernicus, quoted above, is thus rendered : 
"If we take the sun for the torch of the universe, for its spirit and its 
g^de — ^if Trismegistes call it a God, and if Sophocles consider it to 
be an electrical power which animates and contemplates all that is con- 
tained in creation .** 

* Fluribua ergo existentibus centris, de centro quoque mundi non 
iemere quis dubitabit, an videlicet fuerit Istud gravii»tis terrenae, an 
aliud. Eqnidem existimo, gravitaiem non aliud esse, quam appeten- 
tiam quandam naturalem partibus inditam a divina providentia officis 
universorum, ut in unitatem integritatemque suam sese conferant in 
formam globi coSuntes. Quam affectionem credibile est etiam Soli, 
Lunse, cseterisque errantium falgoribus inesse, ut ejus efficacia in ea qua 
86 reprsBsentant rofcunditate permaneant, quaB nihilominus multis modis 
Buos efficiunt circuitus. Si igitur et terra faciat alios, utpote secundum 
centrum (mundi), necesse erit eos esse qui similiter extrinsecus in 

xnuHig apparent, in quibus invenimus aunuum circuitum. ^Ipse 

denique Sol medium mundi putabitur possidere, quae omnia ratio 
ordinis, quo ilia sibi invicem succedunt, et mundi totins harmonianos 
docet, si modo rem ipsam ambobus (ut aiunt) oculls inspiciamus.*^ 
(Copem, De Revol, orb. ccd,, lib. i. cap. 9, p. 7, b.) 

2 Y 
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the matihematical knowledge of the Greeks, (unfortunately 
still in manuscript,) justly comments, on ^^ the profound consi- 
deration of nature evinced by Anaxagoras, in whom we read 
with astonishment a passage, asserting that the moon, if its 
centrifugal force ceased, would £ill to the earth like a stone 
from a sling."* 

I have already, when speaking of aerolites, noticed similar 
expressions of the Clazomenian and of Diogenes of Apollonia 
oa the " cessation of the rotatory force."t Plato truly had a 
clearer idea than Aristotle of the attractive force exercised by 
the earth's centre on all heavy masses removed from it, for 
the Stagyrite was indeed acquainted, like Hipparchus, with 
the acceleration of felling bodies, although he did not correctly 
understand the cause. In Plato, and according to Demociitus, 
attraction is limited to. bodies having an affinity lor one ano- 
ther— -or, in other words, to those in which there exists a 
tendency of the homogeneous elementary substances to combine 
together.! John Ph&oponus, the Alexandrian, a pupil of Am- 
monius, tiie son of Hermias, who probably Hved in the sixth 
century, was the first who ascribed the movement of the hea- 
venly bodies to a primitive impulse, connecting with this idea 

• Pint, de fade in orheLunce, p. 923. (Compare Ideler, Meteroloffia 
veterum Orcecorum et Romanorum, 1832, p. 6.) In the puaage of 
Plutarch, Anaxagoras is not named ; bat that the latter applied &e 
same theory of " falling where the force of rotation had been intermitted" 
to all (the material) celestial bodies, is shown in Diog. Laert ii. 12, 
and by the many passages which I have collected (p. 122.). C!<«ipare 
also Aristot. de Codo, ii. 1, p. 284, a. 24, Bekker, and a remarkable 
passage of Simplicius, p. 491, b, in the Scholia, aocordii^ to the 
edition of the Berlin Academy, where the ''non-&lling of heavenly 
bodies" is noticed ''when the rotatory force predominates over the 
aetnal foiling force or downward attraction." With these ideas, which 
also partially belong to Empedocles and Democritna, as w^ as to 
Anaxagoras may be connected the instance adduced by ^mpliciafl^ 
(I c.) " that water in a phial iF'^V)t spilt when the movement of rotation 
hi more rapid than the downward movement of the water/' ttk ivl to 
KOTfa Tov vSaTo§ ^apac* 

f See Cosmos, p. 122. (Compare Letronne, Des opinions cosmogro' 
phiqms des Plres de VEglise, in the Revue des deux Mondes, 183^ 
Cosmos, t. i. p. 621.) 

t See, regarding all that relates to the ideas of the ancients on 
«tt^^ion, gravity, and the full of bodies, the passages collected with 
fp*eat industry and discrimination, by Th. Henri Martin, Etudes asr 2t 
TimSe de FkUon, 1841, t. ii. pp. 272—280, and 341. 



DISCOVEEIES IN IHE CELESTIAL SPACES. 691 

tliat of the fall of bodies, or the tendency of all substances, 
whether heavy or light, to reach the ground.* The idea 
conceived by Copernicus, and more clearly expressed by 
Kepler, in his admirable work De Stella Mortis, who even 
applied it to the ebb and flow of the ocean, received in 1666 
and 1674 a new impulse and a more extended application 
through the sagacity of the ingenious Robert Hooke ;f New- . 
ton' s theory of gravitation, which followed these earlier ad- 
vances, presented the grand means of converting the whole of 
physical astronomy into a true mechanism of the heaven9,\ 

Copernicus, as we find not only from his dedication to the 
Pope, but also from several passages in the work itself, had a 
tolerable knowledge of the ideas entertained by the ancients 
of the structure of the imiverse. He, however, only names 
in the period anterior to Hipparchus, Hicetas (or, as he 
always calls him Nicetas,) of Syracuse, Philolaus the Pytha- 
gorean, the TimsBus of Plato, Ecphantus, Heraclides of Pon- 
tus, and the great geometrician ApoUonius of Pei^. Of 
the two mathematicians, Aristarchus of Samos, and Seleucus 
of Babylon, whose systems came most nearly to his own, 
he mentions only the first, making no reference to the 
second. § It has often been asserted that he was not ac- 

* Joh. PhiloppnuB de crecUione mundi, lib. i. cap. 12. 

+ He subsequently relinquished the correct opinicm (Brewster, Mar- 
tyrs of Sciences, 1346, p. 211); but the opinion that there dwell* in the 
central body of the planetary system — the sun — a power which governs 
ihe movements of the planets, and that this solar force decreases either 
as the squares of the distances or in direct ratio, was expressed by 
Kepler, in the Harmonices Mundi, completed in 1618. 

X See Cosmos, pp. 28 and 45. 

§ See op. dt. p. 644. The scattered passages to be found in the work of 
Copernicus, relating to the Ante-Hipparchian system of the structure 
of the universe are, exclusive of the dedication, the following : — ^lib. i. 
cap. 5 and 10 ; lib. v. cap. 1 and 3 (ed. princ. 1543, p. 3,b; 7,b ; 8, b; 
133, b; 141 and 141, b; 179 and 181, b). Everywhere Copernicus 
Khows a predilection for, and a very accurate acquaintance with, the 
Tiews of the Pythagoreans, or, to speak less definitely, with those whidi 
were attributed to the most ancient among them. Thus, for instance, 
he was acquainted, as may be seen by the beginning of the dedica- 
tion, with the letter of Lysis to Hipparchus, which, indeed, shows that 
the Italian school in Us love of mystery, intended only to communicate 
its opinions to friends, " as had also at first been the purpose of Coper- 
nicus.'* The age in which Lysis lived is somewhat uncertain \ he ia 
2 T 2 
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quaiiited with the views of Aiistarchus of Samoa, regarding 
the central sun, and the condition of the earth as a planet, 
because the Arenarius, and all the other works of Archimedes, 
appeared only one year after his deatlf, and a whole century 
after the invention of the art of printing ; but it is forgotten, 
that Copernicus, in his dedication to Pope Paul III., quotes a 
long passage on Philolaus, Ecphantus, and HeracHdes of 
Pontus, from Plutarch's work on The Opinions of PhUoso- 
phers, (III. 13) and therefore that he might have read in the 
same work (II. 24), that Aristarchus of Samos regards the 
sun as one of the fixed stars. Amongst all the opinions of the 

sometimes spoken of as an immediate disciple of Pythagoras himself; 
sometimes, and with more probability, as a teacher of Epaminondas 
(Bockh, PhiloUtos, s. 8 — 16). The letter of Lysis to Hipparchus, an 
old Pythagorean, who had disclosed the secrets of the sect, is, like 
many similar writings, a forgery of later times. It had probably be- 
come known to Copernicus from the collection of Aldus Manutius, 
Epiatola diversorum phUosophorum (Bomse, 1494), or from a Latin 
translation by Cardinal Bessarion (Venet., 1616). In the prohibition of 
Copernicus' work, De RevokUionibus, in the famous decree of the Con- 
gregazione deW Indice of the 6th of March, 1616, the new system of 
the universe is expressly designated as "felsa ilia doctrina Pythagorica, 
Biyinae Scripturss omnino adversans." The important passage on 
Aristarchus of Samos, of which I have spoken in the text, occurs in the 
Arenarius, p. 449 of the Paris edition of Archimedes of 1616, by 
David Rivaltus. The editlo princeps is the Basle edition of 1644, apud 
Jo. Hervagium. The passage in the Arenarius says, very distinctly, 
that ''Aristarchus had confuted the astronomers who supposed the earUi 
to be immoveable in the centre of the universe. The sun, which con- 
stituted this centre, was immoveable like the other stars, while the earth 
revolved round the sun." In the work of Copernicus, Aristarchus is 
twice named, pp. 69 b and 79, without any reference being made to 
his system. Ideler, in Wolf and Buttmann's Museum der Juierthum's- 
Wissenscfiaft (Bd. ii. 1808, s. 462), asks whether Copernicus was ac- 
quainted with Nicolaus de Cusa's work, J)e docta ignorantia. The first 
Paris edition was indeed published in 1614, and the expression ''jam 
nobis manifestum est terram in veritate moveri," from a platonising 
cardinal, might certainly have made some impression on the Canon 
of Frauenburg (Whewell, Philosophy of the Inductive Sciences, vol. ii. 
p. 343) ; but a fragment of Cusa's writing discovered very recently (1843) 
by Clemens in the library of the Hospital at Cues, proves sufficiently, aa 
4loes the work De vencUione sapientice, cap. 28, that Cusa imagined iJiat 
<the earth did not move round the sun, but that they moved together, 
though more slowly, " round the constantly changing pole of t£e uni* 
verse." (Clemens, in Oijrdano Bruno, and JS'icol. von Cfusa, 1847 
tw 97-100.) 
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ancients, those which appeared to exercise the greatest influence 
on the direction and gradual development of the ideas of 
Copernicus, are expressed, according to Gassendi, in a passage 
in the encydopaidic work of Martianus Mineus Capella, 
written in a half- barbarous language, and in the System of 
the World of ApoUonius of Perga. According to the opinions 
described by Martianus Mineus of Madaura, and which have 
been very confidently ascribed, sometimes to the Egyptians, 
and sometimes to liie Chaldeans,* the earth is immoveably 

* See the profound treatment of this subject in Martin, Etudes mr 
TinUe, t. ii. p. Ill Cosmographie dee Egyptieni), and pp. 129-133 
{AnUcMemts du Syat^me de Copemic). The assertion of this learned 
philologist, that the original system of Pythagoras differed from that of 
Philolaus, and that it regarded the earth as fixed in the centre of the 
uniyerse, does not appear to me to be entirely conclxisive (t. ii. pp. 103 
and 107). I would here explain myself more fully respecting the remark- 
able statement of Gassendi, regarding the simUarity of the systems of 
TychoBrahe and ApoUonius of Perga, to which I have referred in the text. 
We find the following passage in Gaasendi's biographies : — " Magnam 
imprimis rationem habuit Copernicus duarum opinionum affinhim, 
quarum unam Martiano Capellee, alteram Apollonio Pergaco attribuit. 
— ^ApoUonius solem delegit, circa quem, ut centrum, non modo Mercurius 
et Venus, verum etiam Mars, Jupiter, Satumus suas obirent periodos, 
dum Sol interim, ntl et Luna, circa Terrum, ut circa centrum, quod 
foret Affixarum mundique centrum, moverentur; quae deinceps quoque 
opinio Tychonis propemodum fuit. Kationem autem magnam harum 
opinionum Copernicus habuit, quod utraque eximie Mercurii ac Veneris 
circuitiones reprsesentaret, eximieque causam retrogradationum, direc- 
tionum, stationum in iis apparentium exprimeret et posterior (Pergsei) 
quoque in tribus Planetis superioribus prsestaret." (Gassendi, Tychonis 
Brahei Vita, p. 296.) My friend the astronomer Galle, to whom 
I applied for information, agrees with me in thinking that nothing could 
justify Gassendi's decided statement. '' In the passages" he writes to 
me, "to which you refer in VixAemf^ AlTnageat (in the commence- 
ment of Book XII.), and in the works of Copermcus (lib. v. cap. 3, 
p. 141, a; cap. 36, p. 179, a and b; cap. 86, p. 181, b), the oniy 
questions considered are the retrogressions and stationary conditions of 
the planets in which Apollonius' assumption of their revolution round 
the sun, is indeed refeiyed to, (and Copernicus himself mentions expressly 
the assumption of the earth's standing still) but it cannot be deter- 
mined when he became acquainted with what he supposes to have been 
derived from ApoUonius. We can only therefore conjecture that he 
assumed, on some later authority, that ApoUonius of Perga had con- 
structed a system similar to that of Tycho, although I do not find, eves 
in Copernicus, any clear exposition of such a system, or any reference 
to ancient passages in which it may be spoken of. If lib. xu. of the 



694 COSMOS. 

fixed in a central point, while tlie sun reTolves around it as a 
circling planet, attended by two satellites. Mercury and 
Venus. Such a view of the structure of the world might, 
indeed, prepare the way for that of the central force of the 
sun. There is, however, nothing in the Almagest, or in the 
works of the ancients generally, or in the work of Copernicus 
De Hevolutionibus, which justifies the assertion so co^dently 
maintained by Gassendi, of the perfect resemblance existing 
between the system of Tycho Brahe and that which has been 
ascribed to Apollonius of Perga. After Bockh's complete 
investigation, nothing further need be said of the confusion 
of the Copemican System with that of the Pythagorean, Phi- 
lolaus, according to which, the non-rotating earth (the 
Antichthon or opposite earth, being not in itself a planet, but 
merely the opposite hemisphere of our planet) moves like the 
sun itself round the focus of the world,— the central fire, or 
vital flame of tiie whole planetary system. 

The scientific revolution originated by Nicolaus Coper- 
nicus has had the rare fortune (setting aside the temporary 
retrograde movement imparted by the hypothesis of Tycho 
Brahe) of advancing without interruption to its object, — 
the discovery of the true structure of the universe. The rich 
abundance of accurate observations furnished by Tycho 
Brahe himself, the zealous opponent of the Copemican sys- 
tem, laid the foundation for the discovery of those eternal 
laws of the planetary movements which prepared imperish- 
able renown for the name of Kepler, and wlich, interpreted 

AlmageBt should be the only source from whence the complete Tychonic 
view is ascribed to Apollonius, we may consider that Gassendi has 
gone too far in his suppositions, and that the case is precisely the same 
as that of the phases of Mercury and Venus, of which Copemicus 
spoke (lib. i. cap. 10, p. 7,b, and 8, a,) without decidedly applying them 
to his system. Apollonius may, perhaps, in a similar manner have 
treated mathematically the aasumption of the retrogressions of the 
planets under the idea of a revolution round the sun, without adding 
anything definite and general as to the truth of this assumption. The 
difference of the Apollonian system, described by Gassendi, from that of 
Tycho, would only be, that the latter likewise explained the inequalities 
of the movements. The remark of Bobert Small, that the idea which 
forms the basis of Tycho*s system was by no means unfamiliar to the 
mind of Copernicus, but had rather sensed him as a point of transition 
to his own system, appears to me well founded." 
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by Newton, and proved to be theoretically and necessarily 
true, have been transferred into the bright and glorious 
domain of thought, as the intellectual recognition of nature. 
It has been ingeniously said, although, perhaps, with too 
feeble an estimate of the free and independent spirit which 
created the theory of gravitation, that " Kepler wrote a code 
of laws, and Newton the spirit of those laws.**' 

The figurative and poetical myths of the Pythagorean and 
Platonic pictures of the universe, changeable as the fancy 
from which they emanated,f may still be traced partially 
reflected ii^ Kepler ; but while they warmed and cheered his 
often saddened spirit, they never turned him aside from his 
earnest course, the goal of which he reached in the memorable 
night of the 15th of May, 1618, twelve years before his 
death.:|: Copernicus had furnished a satisfactory explana- 

* Schubert, Attronomte, th. L s. 124. In the Philosophy qf the 
Jnductiffe Sciences, yoI. ii. p. 282. Whewell, in his Inductive Table of 
Asiax)noniy, has given an exceedingly good and complete view of the 
astronomical contemplation of the structure of the universe, from the 
fsariiest ages to Newton's system of gravitation. 

f Plato in the Plicedrus adopts the system of Philolaus ; but in the 
TimcBus, that according to which the eaith is immoveable in the centre, 
and which was sabsequently called the Hipparchian, or the Ptolemaic. 
(Bockh, De Platonico systemate codestium glohorum, et de vera indole 
astronamioB PhUolaicm, pp. xxvi.~xxxii. ; the same antiior in the Phi- 
lolaos, s. 104-108. Compare also Fries, OeschicJUe der PhUosophie, 
bd. i. s. 325-347, with Martin's Etudes sur TimSe, t. ii. pp. 64-92.) The 
astronomical vision, in which the stmcture of the universe is shrouded, 
at the end of the Book of the Republic, reminds us at once of the inter- 
calated spherical systems of the planets, and of the concord of tones, 
" the voices of the Sirens moving in concert with the revolving spheres.^' 
(See on the discovery of the true system of the universe, the fine and 
comprehensive work of Apelt, Epodien der Oesch, der Mensdieit, bd. i. 
1846, 8. 205-805, and 37^-445.) 

t Kepler, Harmonicas Mundi, Ubri guinque, 161 9, p. 189. " On the 
8th of March, 1618, it occurred to Kepler, after many unsiiccMsful 
attempts, to compare the squares of the times of revolution of the 
planets with the cubes of the mean distances ; but he made an error in 
his calculations, and rejected this idea. On the 15th of May, 1618, he 
again reverted to it, and calculated correctly. The third law of Kepler was 
now discovered.** This discovery, and those related to it, coincide with 
tiie unhappy period when this great man, who had been exposed from early 
childhood to the hardest blows of £ite, was striving to save from the tor- 
ture and the stake his mother, who, at the age of seventy years, in a 
trial for witchcraft^ wluch lasted six years, had been accused of poiaoa* 
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tion of the apparent revolution of the heaven of the fixed 
stars by the diurnal rotation of the earth round its axis; 
aind by its annual movement round the sim he had afforded 
an equally perfect solution of the most striking movements 
of the planets (their stationary conditions and their retro- 
gressions), and thus given the true reason of the so-called 
second inequality of the planets. The first ifiequaUty^ or 
the unequal movement of the planets in their orbits, he lefib 
imexplained. True to the ancient Pythagorean principle 
of the perfectibility inherent in circidar movements, Co- 
pernicus thought that he required for his structure of the 
universe some of the qticycles of ApoUonius of Perga, besides 
the eccentric circles having a vacuum in their centre. How- 
ever^bold was the path adventured on, the human mind could 
not at once emancipate itself from all earlier views. 

The equal distence at which the stars remained, while the 
whole vault of heaven seemed to move from least to west, had 
led to the idea of a firmament and a solid crystal sphere, — in 
which Anaximenes (who was probably not much later than 
Pythagoras), had conjectured that the stars were rivetted like 
nails."^ Geminus of Ehodes, the cotemporary of Cicero, 
doubted whether the constellations lay in one uniform plane ; 

mixing, inability of ehedding tears, and of sorceiy. The suspicion was 
increased from the ciicomstance that her own son, the wicked Christo- 
pher Kepler, a worker in tin, was her accuser; and that she had been 
brought up by an aunt, who was burnt at Weil as a witch. See an ex- 
cee^gly interesting work, but little known in foreign conntriec^ drawn 
from newly-discovered manuscripts by Baron yon Breitschwert, entitled 
"Johann Keppler^s Leben und Wirken," 1881, s. 12, 97-147, and 196. 
According to this work, Kepler, who in German letters always signed 
his name Keppler, was not bom on the 21st December, 1571, in the 
Imperial town of Weil, as is usually supposed, but on the 27th of Decem- 
ber, 1571, in the village of Magstadt, in Wurtemberg. It is uncertaiu 
whether Copernicus was bom on the 19th of January, 1472, or on the 
19th February, 1478, as Mostlin asserts, or (according to Czyn^) on 
the 12th February of the same year. The year of Columbus' birth waa 
long undetermined within nineteen years. Bamusio places it in 1430, 
Bemaldez, the friend of the discoverer, in I486, and the celebrated histo- 
rian Muiioz, in 1446. 

* Plat, Deplac, PhUoa., ii 14; Aristot.Jfefeoroi.xi. 8; Dc Caslo.u, 
8. On the theory of spheres generally, and on the retrograding spheres 
^f Ariktotle in particular, gee Ideler's Vorlesung iiiber £!tuioxus, 1828^ 
B. 49-60. 
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being of opinion that some were higher and others lower than 
the rest. The idea formed of the heaven of the fixed stars 
was extended to the planets ; and thus arose the theory of the 
eccentric intercalated spheres of Eudoxns and Mensechmus, and 
of Aristotle, who was the inventor of reirograde spheres. The 
theoiy of epicydes,—- a construction which adapted itself most 
readily to &e representation and calculation of the planetary 
movements,-— was, a century afterwards, made by tiie acute 
mind of Apollonius to supersede solid spheres. However much 
I may incline to mere ideal abstraction, I here refrain from 
attempting to decide historically whether, as Ideler believes, 
it was not imtil after the establishment of the Alexandrian 
Museiun that " a free movement of the planets in space was 
regarded as possible,**— ^r whether before that period the 
intercalated transparent spheres (of which there were twenty- 
seven according to Eudoxus, and fifty-five according to Aris- 
totle), as well as the epicycles which passed from Hipparchus 
and Ptolemy to the middle ages, were regarded generally not 
as solid bodies of material thickness, but merely as ideal 
abstractions. It is more certain that in the middle of the 
sixteenth century, when the theory of the seventy-seven ho- 
mocentric spheres of the learned writer, Girolamo Fracas- 
toro, found general approval ; and when, at a later period, 
the opponents of Copernicus sought aU means of upholding 
the Ptolemaic system, the idea of the existence of %ol%d 
spheres, circles, and epicycles, which was especially favoured 
by the Fathers of the Church, was still very widely diflftised. 
T^cho Bralie expressly boasts that his considerations on 
the orbits of comets first proved the impossibility of solid 
spheres, and thus destroyed the artificial fabrics. He filled 
the fi^e space of heaven with air, and even believed that 
the resisting medium when disturbed by the revolving 
heavenly bodies, might generate tones. The un-imagina- 
tive Hothmann believed it necessary to refiite this renewed 
Pythagorean myth of celestial harmony. 

Kepler's great discovery that all the planets move round the 
Sim in ellipses, and that &e sun lies in one of the foci of these 
ellipses, at length freed the original Copemican system from 
eccentric circles and all epicycles.* ITie planetary structure 

* A better insight into the -free moyement of bodies, and into the inde- 
pendence of the direction once given to lixe earth's axis, and into the 
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of the world now appeared objectively, and as it were arcni- 
tecturally, in its simple grandeur ; but it remained for Isaac 
Newton to disclose the play and connection of the internal 
forces which animate and preserve the system of the universe. 
We have already often remarked in the history of the gra- 
dual development of himian knowledge, that important but 
apparently accidental discoveries, and the simultaneous ap- 
pearance of many great minds, are crowded together in a 
short period of time; and we find this phenomenon most 
strikingly manifested in the first ten years of the seventeenth 
century ; for Tycho prahe (the founder of modem astronomica. 
calculations), Kepler, Galileo, and Lord Bacon, were cotempo- 
raries. AH these, with the exception of Tycho Brahe, were 
enabled, in the prime of life, to benefit by the labours of Des- 
cartes and Fermat. The elements of Bacon's Instauratio 
Magna appeared in the English language in 1605, fifteen yeare 
before the Novum Organon^ Hie invention of the telescope, and 
the greatest discoveries in physical astronomy (viz., Jupiter's 
satellites, the sun's spots, the phases of Venus, and tiie 
remarkable form of Saturn), fall between the years 1609 and 
1612. Kepler's speculations on the elliptic orbit of Mars,* 
were began in 1601, and gave occasion, eight years after, to 
the completion of the work entitled Astronomia nova seu 
Fitysica celestis. " By the study of the orbit of Mars," 
writes Kepler, " we must either arrive at a knowledge of the 
secrets of astronomy, or for ever remain ignorant of them. 
I have succeeded, by untiring and continued labour, in sub- 
jecting the inequalities of the movement of Mars to a natural 
law." The generalization of the same idea led the highly- 
gifted mind of Kepler to the great cosmical truths and pre- 
sentiments which, ten years later, he published in his work 
entitled Harmonices Mundi lihti quinque, " I believe," he 
well observes in a letter to the Danish astronomer Longo- 

rotatoiy and progreesive movement of the terrestrial planet in its orbit, 
has freed the original system of Copemicns from the assamption of a 
dedmtiUonrmovemeflU, or a so-called &ird movement of the earth (De Re- 
voliU, orb. cod., lib. i. cap. 11, triplex moiua tdlurU.) The parallelism 
of the earth's axis is maintained in the annual revolution round the 
Bun, in conformity with the law of inertia, without the application of a 
€orrecUn{i epicycle. 
* Delaixufare, Hisi, deVAsirotionUe andenne, t. ii p. 381. 
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niontanus, " that astronoiny and physics are so intimately 
associated together, that neither can be perfected without the 
other." The results of his researches on the structure of the 
eye and the theory of vision, appeared in 1604 in the Para- 
lipomena ad ViteUtonem,Qjid in 1611* in Hie Dioptrica, Thus 
were the knowledge of the most important objects in the 
perceptive world and in the regions of space, and the mode 
of apprehending these objects by means of new discoveries, 
alike rapidly increased in the short period of the first ten or 
twelve years of a century which began with Galileo and Xep- 
ler, and closed with Newton and Leibnitz. 

The accidental discovery of the power of the telescope to 
penetrate through space, originated in Holland, probably in 
the closing part of the year 1608. From the most recent 
investigations it would appear that this great discovery may 
be claimed by Hans Lippershey, a native of Wesel and a 
spectacle-maker at Middleburg ; by Jacob Adriaansz, sumamed 
Metius, who is said also to have made burning-glasses of ice ; 
and by Zacharias Jansen.t The first-named is always called 

* See' Su: David Brewster's judgment on Kepler's optical works, in 
the "Martyrs of Science,** 1846, pp. 179-182. (Compare Wilde, 
Oesch, der Optik, 1838, th. L s. 182-210.) If the law of the refraction 
of the rays of light belong to Willebrord Snellius, professor at Leyden, 
(1626), who left it behind him buried in his papers, the publication of 
the law in a trigonometrical form was, on the other hand, first made by 
Descartes. See Brewster, in the Norili British Review, vol. vii. p. 207; 
"Wilde, Gesdi, der Optik, th. i. s. 227. 

+ Compare two excellent treatises on the discovery of the telescope, 
by Professor Moll of Utrecht, in the Journal of tlie Koyal Institution, 
1881, vol. i. p. 319; and by Wilde, of Berlin, in his Gesck, der Optik, 
1838, th. i. B. 13S-172. The work referred to, and written in the Dutch 
language, is entitled " Geschiedkundig Onderzoeknaarde eerste Uitfinders 
der Vemkykers, vit de Aunekenningen van wyle den Hoogl, van /S'lrtn- 
den zamengesteld door, G. MoU,'* Amsterdam, 1831. Albers has given 
an extract from this interesting treatise in Schumacher's JahrbticJi fUr 
1843, 8. 66-65. The optical instruments with which Jansen fumidied 
Prince Maurice of Nassau, and the Archduke Albert, (the latter gave 
his to Cornelius Drebbel), were (as is shown by the letter of the ambas- 
sador Boreel, who, when a child, had been often in the house of Jansen, 
the spectacle-maker, and who subsequently saw the instruments in the 
shop), microscopes eighteen inches in length, " through which smaU 
objects were wonderfully magnified when one looked dawn at them from 
above.*' The confusion between the microscope and the telescope haa 
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Laprey in the important letter of the Dircch ambassate 
Boreel to the physician Borelli, the author of the treatise Ih 
vero telescopii inventore (1655). If the claim of priority be 
determined by the periods at which offers were made to the 
General States, the honour belongs to Hans Lippershey ; for, 
on the 2nd of October, 1608, he oflPered to the goyenunent 
three instruments ** by which one might see objects at a dis- 
tance." The offer of Metius was made on the 17th of Octo- 
ber of the same year ; but he expressly says, '* that he has 

rendered the history of the invention of both instroments obflcore. The 
letter of Boreel (Paris, 1655), above alluded to, notwithstanding tiie 
authority of Tiraboachi, renders it improbable that the first invention 
of the compound microscope belonged to Galileo. Compare, on this 
obscure history of optical instruments, Yicenzio Antinori, in the Saggi 
di NaturcUi Esperienze fatte neW Accademia del CimerUo, 1841, pp. 
22-26. Even Huygens, who was bom scarcely twenty-five years after 
the conjectural date of the invention of the telescope, does not venture 
to decide with certainly on the name of the first inventor {Opera 
rdiqua, 1728, vol. ii. p. 125).. According to the researches made in pub- 
lic archives by Yan Swlden and Mole, Lippershey was not only in posses- 
sion of a telescope made by himself as early as the 2nd of October, 1608, 
but the French ambassador at the Hague, President Jeannin, wrote, on 
the 28th of December of the same year, to Sully, ''that he was in treaty 
with the Middleburg spectacle-maker for a telescope, which he wished 
to send to the king, Henry lY." Simon Marius (Mayer of Genzen- 
hausen, one of the discoverers of Jupiter's satellites) even relates that a 
telescope was offered for sale in the autumn of 1608, at Frankforton- 
Maine by a Belgian, to his friend Fuchs of Bimbach, Privy Councillor 
of the Margrave of Ansbach. Telescopes were made in London in 
February, 1610, therefore a year after Galileo had completed his own. 
(Rigaud, On Harriot 8 Papers, 1833, pp. 23. 26, and 46.) They were 
at first called cylinders. Porta, the inventor of the camera ohscura, like 
Francastero, the cotemporary of Colambus, Copernicus and Cardanns, 
at earlier periods, had merely spoken of ike possibility " of seeing all 
things larger and nearer'' by means of convex and concave glasses being 
placed on each other (duo specilla ocularia alterum alteri superposita) ; 
but we cannot ascribe the invention of the telescope to them (Tirabcie- 
chi, Storia deUa Letter., ital. t. xi. p. 467 ; Wilde, Oesch, der Optik, 
th. i. 8. 121). Spectacles had been known in Haarlem since the begin- 
ning of the fourteenth century ; and an epitaph in the church of Maria 
Maggiore, at Florence, names Salvino degli Armati, who died in 1817, 
as &e inventor (inventore degli occhiali). Some apparently authentic 
notices of the use of spectacles by aged persons are to be met with as 
early as 1299 and 1305. The passages of Eoger Bacon refer to the 
magnifying power of spherical segments of glass. Sec Wilde, Oesdh der 
OpUk, th. i. s. 93-96 ; and above, p. 619. '^ 
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already for two years constructed similar instruments, through 
industry and thought." Zacharias Jansen, (who like Lip- 
pershey, was a spectacle-maker at Middleburg), invented, in 
conjunction with his father Hans Jansen, towards the end of 
the sixteenth century, and probably after 1590, the compound 
microscope, the eye-piece of which is a concave lens ; but, as 
we learn from the ambassador Boreel, it was not until 1610 that 
he discovered the telescope, which he and his friends directed 
to distant terrestrial, but not toward celestial objects. The 
influence which has been exercised by the microscope in 
giving us a more profoimd knowledge of the conformation 
and movement of the separate parts of all organic bodies, 
and by the telescope in suddenly opening to us flie regions of 
space, has been so immeasurably great, that it seems requi- 
site to enter somewhat circumstantially into the history of 
tUese discoveries. 

When, in May, 1609, the news of the discovery made in 
Holland of telescopic vision reached Venice, Galileo, who was 
accidentally there, conjectured at once what must be the 
essential points in the construction of a telescope, and imme- 
diately completed one for himself at Padua.* lliis instrument 

* The aboye-named physician and mathematician of the Margrayate 
of Ansbach, Simon Marius, after receiving a description of the action of 
a Dutch telescope, is likewise believed to have constructed one himself 
as early as the year 1608. — On Galileo's earliest observation of the 
mountainous regions in the moon, to which I have referred in the text, 
compare Nelli, Vita di OcUUei, vol. i. pp. 200-206; Galilei, Opere, 
1744, t. ii. pp. 60, 403, and {Lettera al Padre OrUtoforo Orienherger, 
in materia deUe Montuositd deUa Luna, pp. 409-424.) Galileo found 
jn the moon some circular districts, surrounded on all sides by moun- 
tains similar to the form of Bohemia. " Eundem facit aepectum Lunas 
locus quidam, ac faceret in terris regio consimilis Boemiee, si montibus 
altiasimis, inque peripheriam perfect! circull dispositis occluderetur 
ondique*' (t. ii. p. 8). The measurements of the mountains were made 
by the method of the tangents of the solar ray. Galileo, as Helvetius 
did still later, measured the distance of the summit of the mountains 
from the boundary of the illuminated portion, at the moment when the 
mountain summit was first struck by the solar ray. I find no obser- 
vation of the lengths of the shadows of the mountains. He found the 
summits '' incirca miglia quattro " in height, and " much higher than 
the mountains on our earth.'* The comparison is remarkable, since, ac- 
cording to Riccioli, very exaggerated ideas of the height of our mountains 
were Ihcn entertained, and one of the principal or most celebrated of 
these eleyationSy the Peak of Tenerifib, was first measured trigonomctri- 
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he first directed towards the moimtainous parts of the mo<m, 
and showed how their summits might be measured, whilst he, 
like Leonardo da Vinci and Mostiin, ascribed the ash- 
coloured light of the moon to the reflection of solar light from 
the earth to the moon. He observed with low magnifying 
powers the group of the Pleiades, the starry cluster in Can- 
cer, the Milky Way, and the group of stars in the head of 
Orion. Then followed in quick succession the great discove- 
ries of the four satellites of Jupiter, the two handles of 
Saturn (his indistinctly-seen rings, the form of which was not 
recognised), the solar spots, and crescent shape of Venus. 

The moons of Jupiter, the first of aU the secondary planets 
discovered by the telescope, were first seen, almost simuJ- 
taneottsly and wholly independently, on the 29th of Decem- 
ber, 1609, by Simon Marius at Ansbach, and on the 7th of 
January, 1610, by Galileo at Padua. In the publication 
of this discovery Galileo, by the Nuncius Siderius (1610), 
preceded the Mundw Jovialis (1614), of Simon Marius,* 

cally, with some degree of exactness, by Peuill6e, in 1724, Galileo, like 
all other observers up to the close of the eighteenth centuiy, believed 
in the existence of many seas and of a lunar atmosphere. 

* I here again find occasion {Cosmos, p. 179) to refer to the proposition 
laid down by Arago : — " The only rational and just method of writing 
the histoxy of science is to base it exclusively on works, the date of 
whose publication is certain. All beyond this must be con^sed and ob- 
scure." — The singularly-delayed publication of the Frdnhisclie Kalender 
or Prizctica (1612), and of the astronomically important memoir entitled 
"Mundus Jovicdis anno 1609 detectus ope perspidUi Belgici (Feb. 
1614)," may indeed have given occasion to the suspicion that Marius 
had drawn his materials from the J^uncius Sidereus of Galileo, the 
dedication of which is dated March, 1610, or even from earlier manu- 
script communications. Galileo, irritated by the still remembered law- 
suit against Balthasar Capra, a pupil of Marius, caUs him the usurper 
of the q^tem of Jupiter, ''Usnrpatore del sistema di Giove," and he 
even aecnses the heretical Protestant astronomer of Gunzenhausen, of 
having founded his apparently earlier observation on a confusion be- 
tween the calendars. "Tace 11 Mario di £eu: cauto 11 lettore, come 
essendo egli separate della chiesa nostra, ne avendo accettato Temenda- 
tione gregoriana, 11 giomo 7 di gennaio del 1610, di noi cattolici (the 
day on which Galileo discovered the satellites) h Tistesso, che 11 di 28 di 
Decembre del 1609, di lore eretici, e questa h tutta la precedeuza delle 
sue finte oaservationi" (Venturi, Memmre d Lettere di O, OcUUei, 1818, 
P. i. p. 279 ; and Delambre, Hist, de VAstr. mod. t. i. p. 696). According 
to a letter written by Galileo in 1614, to the Accademia di Lineei, it would 
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who had proposed to give to Jupiter's satellites the name 
of Sidera Brandenburgica ; whilst Gralileo preferred the names 
Sidera Cosmiea or Medicea, of which the latter found most 
approval at the conrt of Florence. This collective appel- 
lation did not satisfy Ihe yearnings of flattery. Ingtead of 
designating the sateUites by numbers, as we do at present, 
Marius had named them lo, Europa, Ganymede, and Cal- 
listo ; but for these mythological designations Galileo's no- 
mendature substituted the femily names of the ruling house 
of Medici, — Catherina, Maria, Cosimo the elder, and Cosimo 
the younger. 

appear that he attempted somewhat nnphilosophically, to direct his com- 
plaint against Marins to the Marchese dl Brandeburgo. On the whole, 
however, Qalileo continued well-di^osed towards the German astrono- 
mers. He writes, in March, 1611, " Gli ingegni singolari, che in gran nu- 
mero fioriscono neir Alemagna, mi hanno lungo tempo tennto in desiderio 
di vederla" (Opere, i. ii. p. 44). It has always appeared very remarkable 
to me. that if Kepler in a conversation with Marius, was playfolly 
adduced as a sponsor for these mythological designations of lo and 
Callisto, there ^ould be no mention g( his eountiymim, either in the 
Commentary published in Prague, in April, 1610, to the Nuncitis Side- 
riusy nuper ad mortcUes a OaliloBO missus, or in his letters to Galileo, or 
in those addressed to the Emperor Rudolph in the autumn of the same 
year; but that on the contrary Kepler should everywhere speak of "the 
glorious discovery of the Medicean stars by Galileo." In publi^ing 
his own observations on the satellites, from the 4th to the 9th of Septem- 
ber, 1610, he gives to a little memoir which appeared at Frankfort in 
1611, the title, " Kepleri NarraMo de observatis a se quatuor Jovia 
satelliiibus errombus guos Oalilceus Mathemaiicua Florentttms jure in- 
ventionis Medicea Sidera nuncupavit." A letter from Prague, October 
26, 1610, addressed to Galileo, concludes with the words "neminem 
habes, quern metuas amulum." Compare Venturi, P. 1. pp. 100, 117, 
139, 144, and 149. Misled by a mistake, and aft^ a very careless 
examinati(»L of the valuable manuscripts preserved at Petworth, the 
seat of Lord Egremont, Baron von Zach asserted that the distinguished 
astronomer and Virginian traveller, Thomas Harriot, had discovered 
the satellites of Jupiter simultaneously with, or even earlier than 
Galileo. A more careful examination of Harriot's manuscripts, by 
Eigaud, has shown that his observations began, not on the 16th of 
January, but only on the 17th of October, 1610, nine months after 
Galileo and Marius. (Compare Zach, Corr. Astron., vol. vii. p. 105. 
Eigaud, Account of Harriotts Astron. Papers, Oxf., 1833, p. 37; 
Brewster, Martyrs of Science, 1846, p. 32.) The earliest original obser- 
vations of Jupiter's satellites made by Galileo and his pupil Benieri^ 
were only discovered two years ago. 
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The knowledge of Jupiter's satellite-s^rstem, and of the 
phases of Venus, has exercised the most marked influence on 
the establishment and general diffusion of the Copemican 
system. The little world of Jupiter {Mundus Jovialis) pre- 
sented t« the intellectual contemplation of men a pe^ect 
image of the large planetary and solar systems. It was 
recognised, that the secondary planets obeyed the laws dis- 
covered by Kepler; and it was now first obserred that the 
squares of their periodic times were as the cubes of the mean 
distances of the satellites from the primary planets. It was 
this which led Kepler, in the Harmonices Mundi, to state, 
with the firm confidence and security of a German spirit of 
philosophical independence, to those whose opinions bore sway 
beyond the Alps ; " eighty years have elapsed,* during which 
the doctrines of Copernicus, regarding the movement of the 
earthy and the immobility of the sun, have been promulgated 
without hinderance, because it is deemed allowable to dis- 
pute concerning natural things, and to elucidate the works of 
God; and now that new testimony is discovered in proof of 
the truth of those doctrines — testimony which was not known 
to the spiritual judges — je would prolubit the promulgation of 
the true system of the structure of the universe !" Such a 
prohibition — a consequence of the old contest between natural 
science and the Church — ^Kepler had early enoountei*ed in 
Protestant Grermany.f 

The discovery of Jnpiter's satellites marks an ever-memo- 
rable epoch in the history and the vicissitudes of astro- 
nomy. J The occidtations of the satellites, or their entrance 
into Jupiter's shadow, led to a knowledge of the velocity 
of light (1675), and, through this knowledge, to the expla- 
nation of the aberration-ellipse of the fixed stars (1727), in 
which the great orbit of the earth, in its annual course 
roimd the sun, is, as it were, reflected on the vault of 
heaven. These discoveries of Homer and Bradley have 
been justly termed "the keystone of the Copemican sys- 

♦ It Bhould be seventy-three years; for the prohibition of the Coper- 
nican system, by the Congregation of the Index, was promulgated on 
the 5th of March, 1616. 

+ Preiherr von Breitschwert, Keppkr's Leben, s. 36, 

t Sir John Herschel, Astron,, s. 465. 
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tern," the perceptible evidence of the translatatory motion of 
the earth. 

Galileo had also early perceived (September 1612), the 
importance of the occultations of Jupiter's satellites for geo- 
graphical determinations of longitude on land. He pro- 
posed this method, first to the Spanish court in 1616, and 
afterwards to the States General of Holland, with a view of 
its being applied to nautical purposes,^ little aware, as it 
would appear, of the insuperable difficulties presented to its 
practical application on the unstable element. He wished to 
go himself, or to send his son Vicenzio, to Spain, with a hun- 
dred telescopes, which he would prepare. He required as a 
recompense '' ima croce di San Js^o," and an annual payment 
of 4000 scudi, a small sum, he says, considering that hopes 
had been given to him, in the house of Cardinal Borgia, of 
receiving 6000 ducats annually. 

The discovery of the secondary planets of Jupiter was soon 
followed by the observations of the so-called triple form 
of Saturn as a planeta tergemmus. As early as November 

* Galilei, Opere, t. iL {Longitudine per via de' Pianeti Medicei) 
pp. 435-606; Nelli, Vita vol. ii. pp. 656-688; Venturi, Memorie e 
Lettere di O. Oalilei, P. i. p. 177. As early as 1612, or scarcely two 
years after the discovery of Jupiter's satellites, Galileo boasted, some- 
what prematurely indeed, of having completed tables of those secondary 
satellites ''to within 1' of time." A long diplomatic correspondence was 
carried on with the Spanish ambassador in 1616^ and with the Dutch* 
ambassador in 1636, but without leading to the desired object. The 
telescopes were to magnify from forty to fifty times. In order more 
easily to find the satellites when the ship is in motion, and (as he 
believed) to keep them in the field, he invented, in 1617 (Nelli, vol. ii. 
p. 663), the binocular telescope, which has generally been ascribed to 
the Capucine monk, Schyrleus de Rheita, who had much experience in 
optical matters, and who endeavoured to construct telescopes magnify- 
ing four thousand times. Galileo made experiments with his binocular 
(which he also called a celatone or testiera), in the harbour of Leghorn, 
while the ship was violently moved by a strong wind. He also caused a 
contrivance to be prepared in the arsenal at Pisa, by which the observer 
of the satellites might be protected from all motion, by seating himself 
in a kind of boat, floating in another boat filled Trith water or with oil 
{Lettera al Picchena d€ 22 Marw, 1617; Nelli, Vila, vol. i. p. 281; 
Galilei, Operey t. ii. p. 473 ; Lettera a Lorenzo Realio del 5 Giugno, 
1637). The proof which Gkilileo (Opere, t. ii. p. 464) brought forward of 
the advantage to the lutval service of his method over Moriji's method of 
lunar distances is veiy striiking. 

2z 
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1610, Galileo infofined Kepler that ^' Satam consisted of thzee 
stars, whic^ sere ir *»'atual contact with one another." In 
this observatioii lay the germ of the discovery of Saturn's 
ring. Heyelius, in 16^6, described the Tariations in its foinsL, 
the unequal opening of the handles (ans»), and their ocea- 
■imial total dLsaj^arance. The merit of lumng given a 
8eienti£c explanatioQ of all the ][^nomena of Saturn's ring 
belongs, however, to the acute obsarver Huygens, who, in 
1655, in accordance with the suspicious custom of the age, 
and like Galileo, concealed his discovery in an cnagnim of 
eighty-eight letters. Dominicus Cassim was the first who 
observed! the blaek stripe on the ring, and, in 1684, he reeog- 
Based that it is divided inta at least two concentric rings. I 
have here collected together what has been learnt duriis^ a 
century regar^ng the most wonderful and least amticipaited of 
all the forms occurring in the heavenly r^ions,—- a form which 
has led to ingenious ccmjectures regarding the original mode 
€£ fermation of the secondary and primary planets. 

The spots upon the sun were first observed through tele- 
scopes by Johaon Fabricius of East Friesland, and by Galileo 
(at Padua or Venice as is asserted) ; in the publtcaixon of the 
discovery, in June 1611, Fabricius incontestibly preceded 
Galileo by one year, since his first letter to the Burgomaster, 
Mareufl Weker, is dated tbe 4th of May, 1612. The earliest 
ebservatioias of Fabricius vrere made, aceortfing to Arago's 
careful researches in March 1611,* and, aecording to Sir David 
Brewster, even as early as towards the close of the year 1610 
while Chrifitopher Scheiner did not carry Ms own observations 
back to an earlier period than April 161 1,, and it is probaible 
that he did not seriously occupy himself with the solar i^ts 
until' the October of the same year. Concerning Gajilieo we 

• See Arago, in €lie Anmtaire for 1842, pp. 460-4T9 (Dfoowwrfe* 
dea taehes Solaires et de la BotcUion du SoMl), Btewsber {Sfert^prs 
of Sdence, pp. 86 and 3^, pllMsos the first observaMon of Galileo m 
October or November 1610. Compare N^ Vtta, voL i. pp* 924-384; 
Galilei, Opere, t. i. p. lix.; t. ii. pp. 86-200 ; t. iv. p; 68. On Harriot'g 
•baervations, see Blgaud, pp. 32 and 38. The Jesuit Scheiner, who was 
■ammoned from Gratz to Eome, has been accused of striying to revenge 
Umself on Galileo, on account of the litecaiy contest regarding the dis- 
covery of the solar spots, by getting it whispered to Pope Urban VIIL, 
through another Jesuit, Grassi, that he (the Pope), in the Diaioghi delle 
Scienze Nuove, was representetl as the fbofi^ and ignorant Simplicio 
(Nellj, vol ii. p. 616). 
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possess only yerj obscure and discrepant data on tMs subject. 
It is probable that he recognised the solar spots in April 
1611, Ibr he showed them publicly at Rome m Cardinal Ban- 
dim's garden oii the Qtdrinial, in the months of April and May 
of that year, llariot, to whom Baron Zach ascribeB the dis- 
covery of liie Sim's spots, (16tli of January, 1610), certainly saw 
tiiree of them on the Sih of December, 1610, and noted them 
down in a register of observations; but he was ignorant that 
they were solar spots; thus, too, Flamstead, on the 23rd of 
December, 1690, f^ Tobias Mayer, on the 25th of Septem- 
ber, 1766, did not recognise Uranus as a jrfanet whei\ it 
passed across the field oi ^eir telescope. Hsriot first observed 
the solar spots on the 1st of December, 1611, five montiis, 
therefore, after Fabricius had published his discovery. Gali- 
leo had made the observation that the solar spots, ^ many of 
iddeh are larger than the Mediterranean, or even than Africa 
and Asia," form a definite zone on the sim's £sk. He o'^ca- 
sionally noticed the same spots return, and he was convi&ced 
tikat they belonged to the sun itself. Their differences of 
dimension in the centre of the sun, and, when they disap- 
peared on the son's edge, especially attracted his attention, 
but still I find nothing in his second r^norkable letter of the 
14tii of At^ust, 1612, to Marcus Welser, that would indicate 
his having observed an inequaKty in the ash-coloured margin 
on both sides of the black nucleus when approaddng the sim^s 
edge (Alexander Wilson's accurate observation in 1 7 73). The 
Canon Tarde, in 1620, and Malapertus in 1633, ascribed all 
obscurations of the sun to small cosmical bodies revolving 
around it and intercepting its H^t, and named the Bourbon 
and Austrian stars* {Borbonta et Auatriaea Sidera). Fabri- 
cius recognised, Hke Galileo, that the spots belonged to the 
sun itself;! he also noticed that the spots he had seen vanish 
all re-appear; and the observation of these phenomena taught 
him the rotation of the sun, which had already been conjec- 
tured by Kepler before the discovery of the solar spots. The 
most accurate determinations of the period of rotation were, 
however, made in 1630, by the diligent Scheiner. Since the 
sti'ongest light ever produced, by man, Drummond's incan- 

* D^ambe, Hist de VAstronomie modeme, t i. p. 690. 
t The same opmion is exoreased in Galileo's Letters to Prince CeA 
(Ma^- 25, 16125); Venturi, P.i. p. 172. 
2z2 
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descent lime-ball appears inky black when thrown on the san'» 
disk, we cannot wonder that Galileo, who imdoubtedly, first 
described the great solar facula^ should have regarded the 
light of the nucleus of the sun's spots as more intense than 
that of the full moon, or the atmosphere near the sun's disk.* 
Fanciful conjectures regarding the many envelopes of air, 
clouds, and light, which surround the black earth-like nucleus 
of the sun, may be fo\md, in the writings of Cardinal Nicholas 
of Cusa, as early as the middle of the fifteenth century .f 

To close our consideration of the cycle of remarkable dis- 
coveries which scarcely comprised two years, and in which 
the great and imdying name of the Moreptine shines pre- 
eminent, it still remains for us to notice the observation of 
the phases of Venus. In February 1610, Galileo observed the 
cresoentic form of this planet, and, on the 11th of De- 
cember, 1610, in accordance with a practice already alluded 
to, he concealed this important discovery in an ana- 
gram, of which Kepler makes mention in the prefiice to his 
Dioptrtca, We learn also, from a letter of his to Benedetto 
Castelli (30th of December, 1610), that he believed, notwith- 
standing the low magnifying power of his telescope, that he 
could recognise changes in tiie illumined disk of Mars. The 
discovery of the moon-like or crescent shape of Venus was the 
triumph of the Copemican system. The fbimder of that sys- 
tem could scarcely fail to recognise the necessity of the exist- 
ence of these phases; and, we find, that he discusses circum- 
stantially, in the tenth chapter of his first book, the doubts which 
the more modern adherents of the Platonic opinions advance 
against the Ptolemaic system on accoimt of these phases. 
But, in the development of his own system, he does not speak 
expressly of the phases of Venus, as is stated by Thomas 
Smith in his Optics, 

The enlargement of cosmical knowledge, whose description 
cannot, unhappily, be wholly separated from impleasant dis- 
sensions regarding the right of priority to discoveries, excited, 
- * See some ingenious and interesting considerations on this subject 
by Arago, in the Annuaire pour Van 1842, pp. 481-488. Sir John 
Herschel, in his Astronomy, §. 334, speaks of the experiments with 
Drummond's light projected on the sun's disk. 

+ Giordano Bruno und Nic. von Ouaa verglichen, von J. Clemens^ 
1847, s. 101. On the phases of Venus, see Galilei, Opere, t ii. p. 53^ 
and Nelli, Vita, vol. i. pp. 213-216. 
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like all that refers to physical astronomy, more general atten- 
tion, from the fact that several great discoveries in the heavens 
had aroused the attention of the public mass at the respective 
periods of thirty-six, eight, and four years prior to the inven- 
tion of the telescope in 1608, viz., the sudden apparition and 
disappearance of three new stars, one in Cassiopea in 1572, 
another in the constellation of the Swan in 1600, and the 
third in the foot of Ophiuchus in 1604. All these stars were 
brighter than those of the first magnitude, and the one 
observed by Kepler in the Swan contmued to shine in the 
heavens for twenty-one years, throughout the whole period of 
Galileo's discoveries. Three centuries and a half have now 
nearly passed since then, but no new star of the first or 
second magnitude has appeared; for the remarkable event 
witnessed by Sir John Herschel in the southern hemisphere 
(in 1837),* was a great increase in the intensity of the Hght 
of a long known star of the second magnitude (^ Argo), 
which had not until then been recognised as variable. The 
writings of Kepler and our own experience of the effect pro- 
duced by the appearance of comets visible to the naked eye, 
will teach us to imderstand how powerfully the appearance of 
new stars, between the years 1572 and 1604, must have 
arrested attention, increased the general interest in astrono- 
mical discoveries, and excited the nunds of men to the com- 
bination of imaginative conjectures. Thus, too, terrestrial 
natural events, as earthquakes in regions where they have 
been but seldom experienced; the eruption of volcanoes that 
had long remained inactive; the soimds of aerolites traversing 
our atmosphere and becoming ignited within its confines, 
impart a new stimulus, for a certain time, to the general 
interest in problems, which appear to the people at large 
even more mysterious than to tlie dogmatising physicist. 

My reason for more particularly naming Kepler in these 
remarks on the influence of direct sensuous contemplation, 
has been to point out how, in this great and highly-gifted 
man, a taste for imaginative combinations was combined with 
a remarkable talent for observation, an earnest and severe 
method of induction, a courageous and almost unparalleled 
perseverance in calculation, and a mathematical profoundness 
of mind, which revealed, in his Stereometria doUorum^ exer- 

* Compare Cosmos, j^]^, U, and S63. 
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cised a happy influence on Fermat, and, through him, on the 
invention of the theory of the infiniteamal calculus.* A man 
endowed with such a mind was pre-eminently qualified by^e 
richness and mobility of his ideas^f and by the bold cosmical 
conjectures which he advanced, to animate and augment the 
movement which led the seventeenth century uninterruptedly 
forward to the exalted object presented in an extended con- 
templation of the universe. 

Tlie many comets visible to the naked eye, from 1577 to 
the nppearance of Halley's comet in 1607 (eight in number), 
and the sudden apparition already alluded to of three stars 
almost at the same period, gave rise to speculations on the 
origin of these heavenly bodies from a cosmical vapour filling 
the regions of space. Kepler, like lycho Brahe, believed 
that the new stars had been conglomerated from "fliis vapour, 
and that they were again dissolved in it. J Comets to which, 
before the discovery of the elliptic orbit of the planets, he 
ascribed a rectilinear and not a closed revolving course, were 
regarded by him, in 1608, in his " new and singular discourse 
on the hainr stars,'* as having originated from " celestial air." 
He even added, in accordance with ancient fancies <m ^mn- 
taneotts generation, that comets arise "as a herb springs from 



* Laplace n^ «f Kepler's theoiy of the measuremeBt of • 
(Stereometria doliorum,) 1615, "whicb, like the aand-reckoiil]^ fif 
Archimedes^ develops elevated ideas on a sabject of little importaDfie;* 
" Kepler pr^sente dans cet onvrage des vues ear Tinfini qui ont inflng snr 
la r6TolQtioB que la G^om^trie a ^pronv^ iL la fin dn 17'"' fdtele; et 
Femat, que Voa doit regarder comme le veritable inveBteor^B caleiA 
difiSrentiel, a fond^ snr elles sa belle m^thode de maximis tt aumiSMs. 
{Pr^de de VUst. de VAetnmomie, 1821, p. 9S)" On the geometrical 
power manifested by Kepler in the five books of his HarmcmieeB 
Mundi, see Chades, Apergu hist, dee M6thodes en OiomHriej 1837, 
pp. 482-487. 

t Sir David Brewster el^aatly remark^, in tiie aoooimt ef Kefler*s 
method of investigating tmih, that " the inflnenoe of imagination aa an 
insi^nment of research has been much overlooked bj those who hav« 
ventured to give laws to philosophy. This faculty is of greatest vsdue in 
[>hysical inquiries; if we use it as a guide and confide in its indications 
t will infallibly deceive us; but if we employ it as an auxiliary, it will 
aflford us I3ie most invaluable aid" {Mtxirtyre of Science, p. 216), 

t Arago, in the Anniuaire, 1842, p. 484 {De la transformatiom des 
HSbuletme ^deUi mtOUre diffiise «» ^toUes), Compare Ooemoe, f^ 134 
and 142. 
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the eaxih. without seed, and as fishes are fonned in the sea by 
a generatio ^>ontanea 

Happier in his other cosmical c(Mijectares, Kepler ha- 
zarded the following propositions :**4hAt all the fixed stars 
are suns like our own luminary, and .surrounded by planetary 
systems; that our sun is enveloped in an atmosjxh^e which 
appears like a white corona of light during a total solai 
ecHpse; that our sun is so situated in the great coonicai 
island as to constitute the centre of the compressed stellar 
ring of the milky way;"* Ihat the sun itself, whose spots had 
not then be^i ^UscoTcred, together with all the plaiiets and 
fiL&ed stars, rotates on its axis; that satellites, like those dis- 
covered by Gfalileo round Jupiter, will also be discovered 
round Saturn and Mars; and that in the much too gieat 
interval of space between Mars and Jupiter,f where we are 
now acquainted with seven asteroids (as between Venus and 
Mercury), there revolve planets which, from their smallnftas 
alone, are invisible to the naked eye. Presentient proposi- 
tions of this nature, felicitous conjectures of that which was 
subsequently discovered, excited general interest, whilst none 
of Kepler's cotemporaries, induding Galileo, conferred anj 
adequate praise on the discovery of the three laws, which, 
since Newton and the piconulgation of the theory of gravita- 
tion, have immortalised the name of Kepler.J Cosmical con 
siderations, even when based merely cm feeble analogies and 

* Compare the ideas of Sir John Keischel on the positioii of oar 
planetaiy ^stem, vol. 1. p. 141, also Strave, Etudes cTAstrvnomie 
stdlaire, 1847, p. 4, 

+ Apelt sajB (JEpocJt^n der OeschidUe der MeaschheU, hd. i. ISiS, 
8. 223) : " The remarkable law of the •distaaoes, whid^ is usualiy known 
uoder the name of Bode's law (or that of Titius), is the discoyery of 
Kepler, who, after many years of persevering industiy, deduced it tmm, 
the ohseryations of Tycho de Brahe.** See Harmonioes Mundi Ubri 
quinque, eap. 3. CSompare also Coumot's Additi(Hi8 to his Frendh 
Translation of Sir John Herscher^ Aeironomy, 1834, § 434, p. 324, aad 
f^Ies, Vcrletamgen Hber die Stemhunde, 1813, s. iS25 (On die Law of 
the distances in the secondary planets). The passages from Plato, Pliny, 
Censorinns, and Achilles Tatius, in the Prol^omena to the ArcUue, Bxe 
carefully collected in Fries, OeachidvU der PkUosophie, bd. L 1837, 
8. 146-150; in Martin, Etudes star le TimSe, t. ii p. 38; and in 
Brandis. Geschichie der Chiediisch' E&mischen PhUosophie, th. ii abtb. 
L 1844, s. 364 

t Dolambre^ HisL de VAstronomie nvodej'tief t. i. p. 360. 
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not on actual obserrations, rivetted the attention more power- 
fully then, as they still frequently do, than the most important 
xesults of calculating astronomi/. 

After having described the important discoveries which in 
80 small a cycle of years extended the knowledge of the 
regions of space, it still remains for me to revert to the 
advances in physical astronomy, which characterise the latter 
half of this great century. The improvement in the construc- 
tion of telescopes led to the discovery of Saturn's satellites. 
Huygens, on the 25th of March, 1655, forty-five years after 
the discovery of Jupiter's satellites, discovered the sixth of 
these bodies through an object-glass which he had himself 
polished. Owii^ to a prejudice which he shared with other 
astronomers of ms time, that the number of the secondary 
planetary bodies could not exceed that of the primary planets,* 
he did not seek to discover other satellites of Saturn. Domi- 
nicus Cassini discovered four of these bodies, the Sidera 
Lodivicea, viz., the seventh and outermost, (in 1671) which 
exhibits great alternation of light, the fifth in 1672, and the 
fourth and third, in 7684, through Campani's object-glass, 
having a focal length oi^l00-136 feet ; the two innermost, the 
first and second, were discovered more than a century later 
(1788 and 1789), by William Herschel through his colossal 
telescope. The last-named of these satellites presents the 
remarkable phenomenon of accomplishing its revolution round 
the primary planet in less than one day. 

Soon after Huygens* discovery of a satellite of Saturn, 
Childrey first observed the zodiacal light, between the years 
1658 and 1661, although its relations in space were not deter- 
mined until 1683 by Dominicus Cassini. The latter did not 
regard it as a portion of the sun's atmosphere, but believed, 
with Schubert, Laplace, and Poisson, that it was a detached 
revolving nebulous ring.f Next to ^the recognition of the 
existence of secondary planets, and of the free and concen- 
trically divided rings of Saturn, the conjecture of the probable 
existence of the nebulous zodiacal light belongs incontestibly 
to the grandest enlargement of our views regarding the 
planetajy system, which had previously appeared so simple. 
In our own time the intersecting orbits of the small planets 

* Arago, in the Annuaire for 1842, pp. 560-564; also CoamoB,^ 9SL 
i Compare Cosmos, pp. 126 — 184. 
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between Mars and Jupiter, the interior comets, wliich were 
first proved to be such by Encke, and the swarms of falling 
stars associated with definite days, (since we cannot regard 
these bodies in any other light than as such cosmical masses 
moving with planetary velocity,) have enriched our views of 
the universe with a remarkable abundance of new objects, 

Duiing the age of Kepler and Galileo our ideas were 
very considerably enlarged regarding the contents of the 
regions of space, or, in other words, the distribution of all 
created matter beyond the outermost circle of the planetary 
bodies, and beyond the orbit of any comet. In the same period 
of which (1572-1604) three new stars of the first magnitude 
suddenly appeared in Cassiopea, Cygnus, and Opluuchus, 
David Fabricius, pastor at Ostell in East Friesland (the 
father of the discoverer of the sun's spots), in 1596, and 
Johann Bayer at Augsburg in 1603, observed in the neck 
of the constellation Cetus, another star which again dis- 
appeared, whose changing brightness was first recognised by 
Johann Phocylides Holwarda, Professor at Franeker (in 1638 
and 1639), as we learn fi:om a treatise of Arago which has 
thrown much light on the history of astronomical discove- 
ries.* The phenomenon was not singular in its occurrence, 
for, during the last half of the seventeenth century, variable 
stars were periodically observed in the head of Medusa, in 
Hydra, and in Cygnus. The manner in which accurate 
observations of the alternations of light in Algol are able to 
lead directly to a determination of the velocity of the light of 
this star has been ably shown by the treatise to which I have 
alluded, and which was published in 1842. 

• Annuaire du Bureau dea Longitudes pour Van 1842, pp. 312-3S3 
(EtoUea changeantes ou piriodiquea). In the seventeenth century 
there were recognised, as variable stars, besides Mira Ceti (Holwarda, 
1638), a Hydne (Montanari, 1672), j3 Persei or Algol, and x Cygni 
(Kirch, 1686). On what Galileo calls nebulae, see his Opere, t. ii. p. 15, 
and Nelli, Vita, vol. ii. p. 208. Huygens, in the Systema Satuminum, 
refers most distinctly to the nebula in the sword of Orion, in saying of 
nebulae generally: — "Cui certe simile aliud nusquam apud reliquas 
fizas potui animadvertere. Nam ceteras nebulossB olim existimatas 
atque ipsa via lactea, perspicillis inspectae, nullas nebulas habere com- 
periuntur, neque aliud esse quam plurium stellarum congeries et fre- 
quentia." It is seen from this passage that the nebula in Andromeda^ 
which was first described by Marius, bad not been attentively considered 
by Huygens any more than by Galileo. 
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The nse of the telescope now exdted a gUomwa figs to di6 
earnest observation of a class of phenomena, some of which 
could not even escape the naked eye. Simon Marins des- 
cribed in 1612 the nebula in Andromeda, and Huygens in 
1656, drew the figure of that in the stars of the swocd of Orion. 
Both nebulae mifflit serve as types of a moie or kss adw«aoed 
condensation of nebulous ooszmcal matter. Maiins, whtexL he 
compared the nebula in Andromeda, to '' a wax-taper seen 
through a semi-transparent medium," indicated very forahly 
the difference between nebuIsB generally and the ^teUar masees 
and groups in the Pleiades and in Caaeer, examined by 
Galileo. As early as the sixteenth century Spasoidi and Por- 
tuguese sea-farers, without tiie aid of telescopic ^sion, had 
noticed with admiration the two MagaUenic donds of light, 
revolvu^ round the south-pole, of which <me, as we h&ve ob- 
served, was known as " the white spot," or *' white ox," of 
the Persian astronomer, Abdurrahman Sufi, who lived in Hie 
middle of the tenth century. Galileo in the nuncius Siderius 
uses the terms, '' stellce nehidosce'' and '' n6bulos4B^^^ to desig- 
nate clusters of stars, which, as he expresses it, like ereoit^ 
sparstm per (Bthera subfulgent. As he did not bestow any 
especial attention on the nebula in Andromeda, which although 
visible to the naked eye, had not lutherto revealed any star 
imder the highest magnifying pow^s, he regarded all nebii- 
lous appearances, all his nebuhsce^ and the milky way itself^ 
as luminous masses formed of closely-compressed stars, file 
did not distinguish between the nebula and star, as Huygass 
did in the case of the nebulous spot of Orion. These are the 
feeble beginnings of the great works on NehuUB, which have 
so honourably occupied the first astronomers of our own time, 
in both hemispheres. 

Although the seventeenth century owes its prindpal i|)]e&- 
dour at its beginning to the sudden enlargment afforded to tiie 
knowledge of the heavens, imparted by the labours of Galileo 
and Kepler, and at its close to the advance in mathematical 
science, due to Newton and Leibnitz, yet the greater number 
of the physical problems, which occupy us in the present day, 
likewise experienced beneficial consideration in the same oen- 
tury. In order not to depart from the character peeoliaiiy 
appropriate to a history of the contemplation of the imiverse, 
I limit myself to a mere enumeration of the works which have 
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exercised diawct and special influence an general, or in other 
words, on cosnucal views c^nature. Willi relsrenoe to tke pro- 
cesses of light, heat, and saagnetism, I would first name Huy- 
gens, Galileo, and Gilbert. While Huygens was occupied waJh 
the double re&action of light in crystals of Iceland spar, L «., 
with the separation of the p^icak of light ioto two parts, he also 
diseovered in 1678 that kind of polarisation of light which bears 
his name. The discovery of tins isolated phenomenon, which 
was not published till 1690, and consequently only five years 
before the death of Huygens, was followed, after the lapse of 
more than a century, by flie great discoveries of ISIalus, Arago, 
Preffiiel, Brewster, and Biot.* Malus, in 1808, discovered 
polarisation by reflection &om pc^shed sfiirfaces, and Arago in 
1811, made the diacove^ of ooloured polarisation. A world 
of wonder composed of manifold modified waves of light, 
having new properties, was now revealed. A ray of light 
which readies our eyes, after traversing millions of miles, 
&om the remotest regirais of heaven, announces of itself in 
Arago's polariseope, whether it is reflected or refracted, whe- 
ther it emanates from a solid, or fluid, or gaseous body ; an- 
nouncing even iihe degree of its intensity.! By pursuing this 
course, which leads us back through Huygens to the seven- 
teenth century, we are instructed concerning the coiiostituticai 
of the solar body and its envelopes; the reflected or the pro- 
per light of cometary tails and the zodiacal light; the optical 
properties of our atmosphere; and the position of the four 
neutral points of polarisation^ which Arago, Babinet, and 
Brewster discovered. Thus does man create new oigans which 
when skilfully employed, reveal to him new views of the 
universe. 

Next to polarisation, I should name the inferference of H^t, 
—the most striking of all optical phencMnena, faint traces of 
which were also observed in the seventeenth century by Gri- 
maldi in 1665, and by Hooke, although without a proper 

* On l^e important law disoovered by Brewster, of the eoimfietiQ& 
between the angle of complete pokrisatdon and the index of refsaction, 
see PMlosop^icfd Tnmaactions qfthe EofeU Society far i&e pear 1815, 
pp. U5-159. 

+ See OosmMf pp. 18 and Z%* 

t Sir David Breweter, in Bergfaans and Johnson's Pkyehal AtkUf 
lSi7, part vii p. 5 (Pokarisaiioa f/ the Atmoa^here). 
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understanding of its original and causal conditions.* Modem 
times owe the discovery of these conditions, and the clear in- 
sight into the laws, according to which (unpolarised) rays of 
light emanating from one and the same source, but with a 
different length of path, destroy one another and produce 
A darkness, to the successful penetration of Thomas Young. 
The laws of the interference of polarised light were discovered 
in 1816, by Arago and Fresnel. The theory of undulations 
advanced by Huygens and Hooke, and defended by Leonhard 
Euler, was at length established on a firm and secure- 
basis. 

Although the latter half of the seventeenth century acquired 
distinction from the attainment of a successful insight into the 
nature of double refraction, by which optical science was so 
much enlarged; its greatest splendour was derived from New- 
ton's experimental researches and Olaus Romer's discovery, in 
1675, of the measurable velocity of light Half a century 
afterwards, in 1728, this discovery enabled Bradley to regard 
the variation he had observed in the apparent place of the stars 
as a conjoined consequence of the movement of the earth in 
its orbit, and of the propagation of light. Newton's splendid 
work on Optics did not appear in I^lish till 1704, having 
been deferred, from personal considerations, tiU two years 
after Hooke's death; but it would seem a well attested 
feet that even before the years 1666 and 1667t he was in 
possession of the principal points of his optical researches, 
his theory of gravitation and differential calculus (method of 
fluxions). 

* On Grimaldi's and Hooke's attempt to explain the polarisation of 
Boap-bubbles by the interference of the rays of light, see Arago, in the 
Annvmre for 1831, p. 164, (Brewster's Life of Nevjton, p. 63). 

t Brewster, Tlie Life qfSir Isaac Newton, p. 17. The date of the year 
1665 has been adopted for that of the invention of the method of flux- 
ions, which, according to the official explanations of the Committee of 
the Royal Society of London, April 24, 1712, is "one and the same with 
the differential method, excepting the name and mode of notation." 
With reference to the whole tinhappy contest on the subject of priority 
with Leibnitz, in which, strange to say, accusations against Newton's 
orthodoxy were even advanced, see Brewster, pp. 189-21 8. The &ct that all 
colours are contained in white light was already maintained by De la 
Chambre, in his work entitled "La Lumih-e" (Paris, 1667), and by Isaac 
Yossius, (who was afterwards a Canon at Windsor^) in a remarkable xao- 
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In order not to sever the links which hold together the general 
primitiye phenomena of matter in one common bond, I would 
here immediately, after my succinct notice of the optical disco- 
veries of Huygens, Grimaldi, and Newton, pass to the consider- 
ation of terrestrial magnetism and atmospheric temperature, as 
far as these sciences are included in the century which we have 
attempted to describe. The able and important work on mag- 
netic and electric forces, the Physiologia nova de Magnate, by 
WiUiam Gilbert, to which I have frequently had occasion to 
allude,* appeared in the year 1 600. Tms writer, whose sagacity 
of mind was so highly admired by Galileo, conjectured many 
things of which we have now acquired certain knowledge. f 
Gilbert regarded terrestrial magnetism and electricity as two 
emanations of a single frmdamental force pervading all matter, 
and he therefore treated of both at once. Such obscure con- 
jectures, based on analogies of the effect of the Heraclean 
magnetic stone on iron, and the attractive force exercised on 
dry straws by amber, when animated, as Pliny expresses it, with 
a soul by the agency of heat and friction, appertain to all ages 
and all races, to the Ionic natural philosophy, no less than to 
the science of the Chinese physicists. J According to Gilbert's 
idea, the earth itself is a magnet, whilst he considered that 

moir, entitled "De Lucia natura et proprietate" (Amstelod., 1662,) for 
the knowledge of which 1 was indebted two years ago, to M. Arago, at 
Paris. Brandis treats of this memoir in the new edition of Gehler's phy- 
etkdliacke WOrterhuch, bd. iv. (1827,) s. 48, and Wilke notices it Tery 
fully, in his Qeach. der OpUk, th. i. (1838,) s. 223, 228, and 317. 
Isaac Vossius, however, considered the fundamental substance of all 
colours (cap. 26, p. 60,) to be sulphur, which forms, according to him, a 
component part of all bodies. In Vossii Reaponsum ad cbjecta, Jok, 
de Bruyn, Pro/eesoria Trajectini, et Petri Petiti 1663, it is said, p. 69 — 
I^ec lumen ullum est absque calore, nee calor uUus absque lumine. Lux 
Bonus, anima (!) odor, yis magnetica, quamvis incorporea, sunttamcn 
aliquid. (De Lucis Nat. cap. 13, p. 29). 

* Coamoa, pp. 170, 172, and 656. 

+ Lord Bacon, whose comprehensive and generally speaking, free 
and methodical views, were unfortunately accompanied by veiy limited 
mathematical and physical knowledge, even for the age at which he 
lived, was very uivjust to Gilbert. " Bacon showed his inferior aptitude 
for physical research, in rejecting the Copemican doctrine which 
William GUbert adopted" (Whewell, PhUoaophy of the Induc1xv€ 
Sdencea, voL ii. p. 878). 

t ComM, p.194. 
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the infleetioiis of the Hnes of equal deeHnation aad incliiia* 
tioa depend upon the distribution of mass, the configuratuHi 
of continentsy or the fEu:m and extent of the de^ intezrening 
oceaioe basins. It is difficult to connect the pariodic Yaiia- 
tioBftwhieh characterise the three principal fonaoa of ma^- 
netic j^enomena (the isoclinal, isogonie, and iaodynamic 
lines), with thiis rigid system of the distribution of force and 
ToaaOy, unless we represent to ourselves the attractive force of 
the material partidEes modified by similar periodic changes of 
temperature in the interior of the terrestrial planet. 

In Gilbert's theoay, as in gravitaticai, the quantity of 1^ 
material particles is merely estimated, without regard to the 
specific heterogeneity oi substances. This cireumstaBoe 
gave his work, at the time of Galileo and Kepler, a eharae- 
ter of cosmical greatness. The unexpected discovery of rota- 
tion-magnetxsm, by Arago in 1825,. has shown praetiei^j, 
that every kind of matter is susceptible of magnetism ; aiul 
the most recent investigations oi Faraday on diarmagnetic 
substances have, under especial conditions of meridian or 
equatorial directicm, and of soUd, fluid, or gaseous inactive 
C<mditions of the bodies, confirmed this important result. Gil- 
bert had so dear an idea of the force imparted by telluric 
magnetism, that he ascribed the magnetic condition of iron 
rods on crosses of old churdi towers to this action of the 
earth.* 

The increased enterprise and activity of navigatkxi to the 
higher latitudes, and the improvement of nragnetic instrument 
to which had been added since 15 76, the dipping needle (incK- 
natorium) constructed by Bobert Norman of Batcliff, were 
the mieans, during the course of the seventeenth century, cxf 
extending the general knowledge of the periodical advacMse 
of a portion of ihe magnetic curves or lines of no vari- 
ation. The position of &e magnetic equator which was be- 
lieved to be identical with the geographical equator, remained 

* The first obaervaidoa of the kind was made (1590,) oo: the toweF of 
the church of the Angustinea at Mantna. Giimaldi and Gassendi wesc 
acquainted with siinilar iDstances, all occurring in geographical latitudes 
where the inclination of the magnetic needle is very considerable. On 
the firatmeaBorementa of magnetic intensity by the oBcilbtioa of aneedle, 
compare my BekUion hist, t. i. pp. 260-264^ and Comnaa, pp. 179 
-181. 
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nmavestieatecL Observations of incliztatioii were only carried 
on in a few of tbe capital cities of Western and Southern 
Europe i Graham, it is true, attempted in London in 1 723, to 
measure by the oscillations of a magnetic needle, the intensity 
oi the magnetic terrestrial force, which yariesboth with space 
ajid time, but since Bcnrda's fruitless attempt on his last voy- 
age to the Canaries, in 1776, Lemanon was the first who 
succeeded in La Perouses's expedition, in 1785, in comparing 
the intensity in different regions of the earth. 

In the year 1683, Edmund Halley sketched his theory of four 
magnetic poles or points of convergence, and of the periodical 
movement of the magnetic line, without dedinatien^ basing 
his theory on a large number or existing observations of de- 
^linfttinn of Very unequal value, by Be£n, Hudson, James 
Hall, and Schouten. In order to test this ^eory,and render 
it more perfect by the aid of new and more exact observations, 
the English Government permitted him to make three yoyages 
(1698-1702) in the Atlantic Ocean, in a vessel under his own 
eommand. In one of these he reached 52° S. lat. This expedi- 
tion constituted an epoch in the history of telluric magnetism. 
Ita result was the construction of a general variation chart, on 
which the points at which navigators had found on equal 
amount of variation were connected together by curved Hues. 
Never before, I believe, had any govemmeait fitted out a naval 
expedition for an object whose attainment promised such ad- 
vantages to practical navigation, while at the same time it 
deserved to be regarded as pecuHarfy scientific and physico- 
mathematicaL 

As no phenomenon can be thoroughly investigated by a 
careful observer, without being considered in its relation to 
other phenomena, Halley, on his return from his voyage 
hazarded the conjecture that the northern light was of a 
magnetic origin. I have remarked, in the general picture of 
nature, that Faraday's brilliant discovery (the evolution of 
light by magnetic force) has raised this hypothesis, enounced 
as early as in the year 1714, to empirical certainty. 

But if the laws of terrestrial magnetism arc to be thoroughly 
investigated — ^that is to say, if they are to be sought in the 
great cycle of the periodic movement in space of the three 
varieties of magnetic curves, it is by no means sufficient that 
the diurnal regular or disturbed course of the needle should bo 
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observed at the magnetic stations which, since 1 828, have begun 
to cover a considerable portion of the earth's surface, both in 
northern and southern latitudes;* but four times in every cen- 
tury an expedition of three ships should be sent out, to examine 
as nearly as possible at the same time the state of the mag- 
netism of the earth, so far as it can be investigated in those 
parts which are covered by the ocean. The magnetic 
equator, or the curve at which the inclination is null, must 
not merely be inferred from the geographical position of its 
nodes (the intersections with the geographical equator) ; but 
the course of the ship should be made continiiaUy to vary 
according to the Observations of inclination, so as never to 
leave the tract of the magnetic equator for the time being. 
Land expeditions should be combined with these voyages, in 
order, where masses of land cannot be entirely traversed, to 
determine at what points of the coast-line the magnetic 
curves (especially those having no variation) enter. Special 
attention might also perhaps be deservedly directed to the 
movement and gradual changes in the oval configuration, and 
almost concentric curves of variation of the two isolated 
closed systems in Eastern Asia, and in the South Pacific in 
the meridian of the Marquesas Group.f Since the memo- 
rable Antarctic expedition of Sir James Clarke Ross, (1839 — 
1843,) fitted out with admirable instruments, has thrown so 
much light over the polar regions of the southern hemisphere, 
and has determined empirically the position of the magnetic 
south pole ; and since my honoured friend, the great mathe- 
matician, Frederick Gauss, has succeeded in establishing the 
first general theory of terrestrial magnetism, we need not 
renounce the hope that the many requirements of science and 
navigation will lead to the realisation of the plan I have 
already proposed. May the year 1850 be marked as the first 
normal epoch in which the materials for a magnetic chart 
shall be collected ; and may permanent scientific institutions 
(Academies) impose upon themselves the practice of reminding 
every twenty-five or thirty years governments, favourable to 
the advance of navigation, of the importance of an under- 
taking whose great cosmical importance depends on its long 
continued repetition. 



* Cosmos, pp. 184—186. 
t Op. dt, p. 175. 
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The invention of instruments for measuring temperature 
(Galileo's thermoscopes of 1593 and 1602,* depending 
simultaneously on the changes in the temperature and the 
external pressure of the atmosphere,) gave origin to the idea 
of determining the modifications of the atmosphere by a 
series of connected and successive observations. We learn 
Irom the Diario delV Academia del Cimento, which exercised 
so happy an influence on the taste for experiments conducted 
in a regular and systematic method during the brief term of 
its activity, that observations of the temperature were made 
with spirit-thermometers similar to our own at a great num- 
ber of stations, amongst others at Florence, in the convent 
Degli Angeli, in the plains of Lombardy, on the moimtains near 
Pistoja, and even in the elevated plain of Innspruck, as early 
as 1641, and five times daily. f The Grand Duke Ferdinand 
11, employed the monks in many of the monasteries of his 
states to perform this task. J The temperature of mineral 
springs was also determined at that period, and thus gave 
occasion to many questions regarding the temperature of the 
earth. As all natural phenomena — dl the changes to which 
terrestrial matter is subject — ai*e connected with modifications 
of heat, light, and electricity, whether at rest or moving in 
currents, and as likewise the phenomena of temperature acting 
by the force of expansion, are most easily discernible by the 
sensuous perceptions; the invention and improvement of 
thermometers must necessarily, as I have already elsewhere 
observed, indicate a great epoch in the general progress of 
natural science. The range of the applicability of the ther- 

* On the oldest thermometers, see Nelli, Vita e commercio let- 
ierario di OcUilei (Losanna, 1793), vol. i. pp. 68-94; Operedi Oalilei 
(Padovo, 1744), t. i. p. Iv.; Libri, Histoire dea Sciences mcUhSmcUiquea 
en ItaZie, i. iv. (1841,) pp. 186 — 197. As evidences of first comparative 
obsenrations on temperature, we may instance the letters of Gianfrancesco 
Sagredo, and Benedetto CastcUi in 1613, 1615, and 1633, given in 
Venturi, Memorie e Lettere inedite di Galilei, P. i. 1818, p. 20. 

+ Vincenzio Antinori, in the Saggi di Naturali Esperienze, fa£U 
fkdV Accademia del Cimento, 1841, pp. 30 — 44. 

X On the determination of the thermometric scale of the Accademia 
del Cimento, and on the meteorological observations continued for six- 
teen years by a pupil of Galileo, Father Baineri, see Libri, in tho 
Annales de Clwrnie et de Physique, T. xlv. 1830, p. 854; and a more 
recent similar work by Schouw, in his Tahkau du OUmat et dnia 
Vig&aUoA de Vltalie, 1839, pp. 99-108. 
3a 



722 cosMfw. 

mometer, and the rational deductions to be aTrired at &om iis 
indications, are as immeasurable as the sphere of those natural 
forces which exercise their dominion over the atmosphere, 
the solid portions of the earth, and the superimposed strata 
of the ocean — alike over inorganic substances, and the chemi- 
cal and vital processes of organic matter. 

llie action of radiating heat was likewise invest^ted, a 
century before the important labours of Scheele, by the 
Florentine members of liie Academia del Cimento by remark- 
able experiments with concave mirrors against which non- 
luminous heated bodies, and masses of ice, weighing 5001bs. 
actually and apparently radiated.* Mariotte, at the close of 
the seventeentii century, entered into investigations regard- 
ing the relations of radiating heat in its passage through glass 
plates. It has seemed necessary to allude to these isolated 
experiments, since in more recent times the doctrine of the 
radiation of heat has thrown great light on the cooling 
of the ground, the formation of dew, and many generjd 
climatic modifications, and has led, moreover, through Mel- 
loni's admirable sagacity, to the contrasting diathermism 
of rock-salt and alimi. 

To the investigations on the changes in the temperature of 
the atmosphere, depending on the geographical latitude, the 
seasons of the year, and the elevation of ihe spot, were soou 
added other enquiries into the variation of pressure and the 
quantity of vapour in the atmosphere, and the often observed 
periodic results, known as the law of rotation of the winds. 
Galileo's correct views respecting the pressure of the atmo- 
sphere led Tonicelli, a year alter the death of his great 
teacher, to the construction of the barometer. It would 
appear that the fact that the column of mercury in t^e 
Torricellian column stood higher at the base of a tovrer 
or hill than at its summit, was first observed at Pisa 
by Claudio Beriguardi;t and five years later in France, 
at the suggestion of Pascal by Perrier, the brother-in- 
law of the latter, when he ascended the Puy de D6xnLe, 
vhich is nearly one thousand feet higher them Vesuvius, 
the idea of employing barometers for measuring elevations 

* Antinori, Saggi ddJ! Acead. del Cfun, 1841, p. 114, and I& tbe 
Agffhtnte at the end of the hook, p. IzxrL 
t Antinori, p. 29* 
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•acw presented itself readily; it may perliaps have been sug- 
gested to Pascal, in a letter of Descartes*. It is not neces- 
sary to enter into any especial explanation of the influence 
exercised on the enlargement of physical geography and 
meteorology by the barometer when used as a hypsometrical 
instrument in determining the local relations of the earth's 
surface; and as a meteorological instrument in ascertaining 
die influence of atmospheric currents. The theory of the 
atmospheric currents already referred to, was established on a 
solid foundation before the close of the seventeenth century. 
Bacon had the merit, in 1664, in his celebrated work entitled 
Historia naiuralis et txperimentalis de t?cw^,f of considering 
the direction of the winds in their dependence on thermome- 
tric and hydrometric relations; but unmathematically deny- 
ing the correctness of the Copemican system, he conjectured 
tiie possibility " tiiat onr atmosphere may daily turn round the 
earth like the heavens, and thus occasion tlie tropical east 
wind." 

Hooke's comprehensive genius here also diffused order and 
light. J He recognised the influence of the rotation of the earth, 
and the existence of the upper and lower currents of warm 
and cold air which pass from the equator to the poles, and 
return from the poles to the equator. Galileo, in his last 
jDialogo^ had indeed also regarded the trade winds as the 
eonsequenoe of the rotation of the earth; but he ascribed the 
detention of the particles of air within the tropics (when 
compared with the velocity of the earth's rotation) to a va- 
pourless purity of the air in the tropical regions. § Hooke's 

* Ren. Cartel SpistolcB, (Amstelod. 1682), P. iii. Bp. 67. 

+ Bacon's Works by Shaw, 1738, vol. iii. p. 441. (See Cosmos, 
pp. 321. 

X Hooke's Posfkumous Works, p. 864. (Compare my Hdat, Tiisto- 
rique, T. 1, p. 199.) Hooke, however, like Galileo, unhappily assumed 
a difference in the velocity of the rotation of the eartii and of the a^ 
sphere : see Postk, Works, pp. 88 and 363. 

' § Although, according to Galileo's views, the detention of the particles 
of air, is one of the causes of the trade winds, yet his hypothesis ought not 
to be confounded, as has recently been done, with that of Hooke and Had- 
ley. Galileo, in the Dicdogo quarto {Opere, t iv. p. 811), makes Salviati 
say: "Dicevamo pur* ora che' Taria^ come coipo tenue, e fluido, e 
non saldamente con^unto alia terra, pareva che non avesse necessitjk 
ft'obbedire al suo moto, se non in quanto 1' a^rezza della superficie ter- 
restre ne rapisce, e seco porta una parte a se contigoa, che di non molto 
3 A 2 
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more correct view was taken up by Halley late in tbe 
eighteenth century, and was then more fully and satisfactorily 
explained with reference to the action of the velocity of rota- 
tion peculiar to each parallel of latitude. Halley, pronipted 
by lus long sojourn in the torrid zone, had eyen earlier 
(1686) published an admirable empirical work on the geo- 
graphical extension of trade winds and monsoons. It is sur- 
prising that he should not have noticed, in his magnetic expe- 
ditions, the law of rotation of the winds, which is so important 
for the whole of meteorology, since its general features had 
been recognised by Bacon and Johann Christian Sturm of 
Hippolstein (according to Brewster, the actual discoyerer of 
the differential thermometer.*) 

In the brilliant epoch characterised by the foimdation of 
mathematical natural philosophy, experiments were not want* 
ing for determining the connection existing between the 
humidity of the atmosphere, and the changes in the tem- 
perature and the direction of the winds. The Academia del 
Cimento had the felicitous idea of determining the quantity of 

intervallo soprayanza le maggiori altezze delle montagne; la qnal 
pozzion d'aria tanto meno dovril esser renitente alia conyeraion terrestre^ 
quanto che ella h ripiena di yapori, fiimi, ed esalazioni, materie tatte 
participanti delle qoalit^ terrene : e per conseguenza atte nate per lor 
Datura (?) a i medesiini moyimenti. Ma doye, mancassero le cause del 
moto, cio^ doya la snperficie del globo ayeese grand! spazii piani, e meno 
yi fosse dclla mistione de i yaporl terreni, quiyi cesserebbe in parte 1& 
causa, per la quale V aria ambiente doyesse totalmente obb^lire al 
rapimento della conyersion terrestre ; si che in tali uoghi, mentre cbe la 
terra si yolge yerso Oriente, si doyrebbe sentir continuamente un yento, 
che si ferisse, spirando da Leyante yerso Ponente ; e tale spiramento 
doyrebbe farsi piil sensibile, doye la yertigine del globo fosse pitt yeloce: 
il che sarebbe ne i luoghi pitt remoti da i Poli, e yicini al cerchio 
massimo della diuma conyersione. L'esperienza applaude molto a questo 
filosofico discorso, poich^ ne gli ampi mari sottoposti alia Zona torrida, 
doye anco I'eyaporazioni terrestri mancano (?) si sente una perpetua 

aura muoyere da Oriente " 

* Brewster, in the Edinburgh Journal of Science, yol. ii. 1825, 
p. 145. Sturm has described the Differential Thermometer In a little 
work, entitled Collegium experimentale curiosum, (Nuremberg, 1676,) 
p. 49. On the Baconian law of the rotation of the wind, which was first 
extended to both zones, and recognised in its ultimate connection with 
the causes of all atmospheric currenta, by Doye, see the detailed trea* 
tise of Muncke, in the new edition of Gehler's Phy^iJtal. W&rterhuch^ 
Bd. z. S. 2003—2019 and 2030— 20dfi. 
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vapour by evaporation and precipitation. The oldest Flo- 
rentine hygrometer was accordingly a condensation-hygro- 
meter, — an apparatus in which the quantity of the discharged 
precipitated water was determined by weight.* In addition 
to the condensation-hygrometer, which, by the aid of the 
ideas of Le Roy in our own times, has gradually led to the 
exact psychrometrical methods of Dalton, Daniell, and August, 
we have (in accordance with the examples set by Leo- 
nardo da Vinci f), the absorption-hygrometer, composed of 
substances taken from the animal and vegetable kingdoms, 
made by Santori (1625), Torricelli (1646), and Molineux. Cat- 
gut and the spikes of grasses were employed almost simul- 
taneously. Instruments of this kind, which were based on the 
absorption by organic substances of the aqueous vapour con- 
tained in the atmosphere, were fiimished wilii indicators or 
pointers, and small counter-weights, very similar in their 
construction to the hair and whalebone hygrometers of Saus- 
sure and Deluc. The instruments of the seventeenth century 
were, however, deficient in the fixed points of dryness and 
humidity so necessary to the comparison and comprehension 
of the results, and which were at length determined bv Reg- 
nault ; (setting aside the susceptibility acquired by time in the 
hygrometrical substances employed.) Pictet found the hair of 
a Gruanche mummy from Teneriffe, which was perhaps a thou- 
sand years old, sifi&ciently susceptible in a Saussure's hygro- 
meter. J 

The electric process was recognised by William Gilbert as 
the action of a proper natural force allied to the magnetic 
force. The book in which this view is first expressed, and in 
which the words electric force^ electric emanations, and elec- 
tric attraction are first used, is the work of which I have 
already frequently spoken,§ and which appeared in the year 

♦ Antinori, p. 45, aaid even in the Saggi, p. 17-19. 

+ Venturi, Easai sur les ouvragea physico-matJifynatiques de £§0' 
TUird de Vind, 1797, p. 28. 

X BihlioMqiLe universelle de Gen^ T. xxvii. 1824, p. 120. 

§ Gilbert, de Magnete, lib. li. cap. 2-4, p. 46-71. With respect to 
tlie interpretation of the nomenclature employed, he already said: — 
Eleetrica quse attrahit eadem ratione ut electrum ; versorium non ma^ 
neticum ex qnoyis metallo, inserviens electricis experimentis. In tho 
text itself we find as follows :— Magnetic^ ut ita dicam, vel electric^ 
attnhere (vim illam electricam nobis placet appellare . • • .) (p. 52); 
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1600, under the title of " Physiology of mBgaets and of tlie 
earth as a great magnet (de magno magnete tellnie.)" '* The 
property," says GHbert, " of attracting Hght substances, 
when rubbed, be their nature what it may, is not peculiar 
to amber, which jb a eoadensed earthy juice cast up by the 
waves of the sea, and in which flying insects, ants, and 
worms lie entombed as in eternal sepulchres (sBtemis sepnl- 
chris). The force of attraction belongs to a whole elass of 
very different substances, as glass, sulphur, sealing-wax, and 
all resinous substances, rock crystal, and aU precious stones* 
alum, and rock salt." Gilbert measured the strength of the 
excited electricity by means of a small needle, not made ol 
iron, which moved freely on a pivot (versorium eUciricum)^ 
and perfectly similar to the apparatus used by Hairy and 
Brewster in testing the electricity excited in minerals by heat 
and friction. " Friction," says Gilbert fiirtiier, " is produc- 
tive of a stronger e^ct in dry than in humid air; and rub- 
bing with silk cloths is most advantageous. The globe i» 
held together as by an electric force Q) Globus telluris per 

efflnyia oiectrica, attractiones electricae. We do not find either Hm 
abstract expression dedricUas, or the barbarous word vntignetismuB. 
introduced in the eighfteenth century. On the derivation of tiKekt^ov^ 
"the attractor and the attracting stone," from 'sk^ig and ^Xkew already 
indicated in the Timseus of Plato, p. 80 c^ and the probable transition 
through a harder 'iXiKrpov, see Buttmann, Mifffijohgua, bd^ii. (1829), 
s. 357. Among the theoretical propositions put forward by Gilbert 
(which are not always expressed with equal clearness), 1 give the follow- 
ing : " Cum duo sint corporum genera, quae manifestis sensibus nostria 
motionibns corpora allicere videntur, Electrica et Magnetica ; Electrica 
naturalibus ab humore effluviis ; Magnetica formalibus efficientiis sen 
potius primariis vigoribus, incitationes faeiuat. Eacil« est hoBtlai- 
bus iDgenio acutis, absque experimentis et usu rerum labi, et eriaxe. 
Substantias proprietates aut familiaritates, sunt generales mn^ noe 
tamen vene designatae causae, atque, ut ita dicam, verba quaedam 
sonant, re ips4 nihil in specie ostendunt. Neque ista succini credita 
attractio, a singulari aliqu^ proprietate substantiae, ant familiaritate 
aasurgit ; cum in pluribus aliis corporibus eundem effectum, majori indua^ 
tria invenimus, et omnia etiam corpora cujusmodicunque proprietatiSy 
ab omnibus ilUis alliciuntur.** {De Magnete, pp. 60, 61, 60, and 66.) 
Gilbert's principal labours appear to fall between the years from 1590 ta 
1600. Whewell justly assigns him an important place among those whom 
he terms "practical reformers of the physical sciences." Gilbert waa 
surgeon to Queen Elizabeth and James I., and died in 1603. After hla 
death there appeared a second work^ entitled " De Mvndo noviiro it(&« 
huMH FhUoiophiaNova" 
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se electrice congregatur et coheBret; for the tendency of the 
electric action is to produce the cohesive accumulation of 
matter (motus electricus est motus coacervationis materiae)." 
In these obscure axioms we trace the recognition of terres 
trial electricity — the expression of a force — ^which, like mag- 
netism, appertains as such to matter. As yet we meet with 
no allusions to repulsion, or the difference between insulators 
and conductors. » 

Otto von Guerike, the ingenious inventor of the air- 
pump, was the first who observed anything more than mere 
phenomena of attraction. In his experiments with a rubbed 
piece of sulphur, he recognised the phenomena of repulsion, 
which subsequently led to the establishment of the laws of 
the sphere of action, and of the distribution of electricity. 
He heard the first sound, and saw the first light in artificially 
produced electricity. In an experiment instituted by Newton 
m 1675, the first traces of the electric charge in a rubbed plate 
of glass were seen.* We have here only sought the earliest 
germs of electric Smowledge, which, in its great and singu- 
larly retarded development, has not only become one of the 
most important branches of meteorology, but has also thrown 
much light on the internal action of terrestrial forces, since 
magncstism has been recognised as one of the simplest forms 
imder which electricity is manifested. 

Although Wall in 1708, Stephen Gray in 1734, and Nollet, 
conjectured the identity of friction-electricity and of lightning, 
it was first proved with empirical certainty in the middle 
of the eighteenth century by the successM efforts of the cele- 
brated Benjamin Franklin. From this period the electric pro- 
cess passed firom the domain of speculative physics into that of 
cosmical contemplation, — ^from the recesses of the study to 
the fi:eedom of nature. The doctrine of electricity, like that 
of optics and of magnetism, experienced long periods of 
extremely tardy development, until in these three sciences 
the labours of Franklin and Volta, of Thomas Young and 
Malus, of Oersted and of Faraday, roused their cotempo- 
laries to an admirable degree of activity. Such are the 
alternations of slumber and of suddenly-awakened activity 
that appertain to the progress of human knowledge. 

But if, as we have already shown, the relations of tem- 
* Brewster, L\f6 of Newtm, p*. 807. 
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perature, the alternations in the pressure of the atmosphere, 
and the quantity of the vapour contained in it, were made 
made the object of direct investigation by means of the inven- 
tion of appropriate, although still very imperfect, physical in- 
struments, and by the acute penetration of Galileo, Torricelli, 
and the members of the Academia del Cimento ; all that refers 
to the chemical composition of the atmosphere, remained, on 
the other hand, shrouded in obscurity. The foundations of 
pneumatic chemistry were, it is true, laid by Johann Baptist 
von Helmont, and Jean Rey, in the first half of the seventeenth 
century, and by Hooke, Mayow, Boyle, and the dogmatising 
Becher in the closing part of the same century, but however 
striking may have been the correct apprehension of detached 
and important phenomena, the insight into their connection 
was still wanting. The old belief in the elementary simplicity 
of the air which acts on combustion, on the oxidation of metals 
and on respiration, constituted a most powerful impediment. 

The inflammable, or light-extinguishing gases occurring in 
caverns and mines (the spirttus letales of Pliny), and the escape 
of these gases in the form of vesicles in morasses and mineral 
springs, had already attracted the attention of Basilius Valen- 
tinus, a Benedictine monk of Erfurt, (probably at the close of 
the fiflheenth century) and of Libavius. an admirer of Paracel- 
sus, in 1612. Men drew comparisons oetween that which was 
accidentally observed in alchemistical laboratories, and that 
which was found prepared in the great laboratories of nature, 
especially in the interior of the earth. The working of mines 
in strata, rich in ores, (especially those containing iron pyrites, 
which become hea^jd by oxidation and contact-electricity,) 
led to conjectures of the chemical relation existing between 
me*-als, acids, and the external air having access to them. Even 
Paracelsus., whose visionary fancies belong to the period of 
the first iscovery of America, had remarked the evolution 
of gas when iron was dissolved in sulphuric acid. Van 
Helmont, who first employed the term ffos, distinguished it 
from atmospheric air, and also, by its non-condensability, 
from vapours. According to him the clouds are vapours, and 
become converted into gas when the sky is very clear, " by 
means of cold and the influence of the stars." Gas can only 
become water, after it has been again converted into vapour. 
Such were the views entertained in the first half of the seven* 
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teenth centuiy, regarding the meteorological process. Van 
Helmont was not acquainted with the simple method of taking 
up and separating his gm sylvestre, (the name under which he 
comprehended all un-inflammable gases, which do not main- 
tain combustion and respiration, and differ from pure atmos- 
pheric air;) but he caused a light to bum in a vessel imder 
water, and observed that when the flame was extinguished the 
water entered, and the volume of air diminished. Van 
Helmont likewise endeavoured to show by determinations 
of weight, (which we find already given by Cardanus), that 
all the solid portions of plants are formed from water. 

The alchemistic opinions of the middle ages regarding the 
composition of metals, and the loss of their briUiancy by com- 
bustion in the open air, (incineration, calcination) led to a desire 
of investigating the conditions by which this process was at- 
tended, and the changes experienced by the calcined metals, 
and by the air in contact with them. Cardanus, as early 
as in 1553, had noticed the increase of weight that accom- 
panies the oxidation of lead, and perfectly in accordance 
with the idea of the myth of Phlogiston, had attributed it to the 
escape of a " celestial fiery matter," causing levity; and it was 
not until eighty years afterwards that Jean Eey, a remarkably 
skilful experimenter at Bergerac, who had investigated with 
the greatest care the increase of weight during the calci- 
nation of lead, tin, and antimony, arrived at the important 
conclusion that this increase of weight must be ascribed to 
the access of the air to the metallic calx. '' Je responds et 
soutiens glorieusement," he says, "que ce surcroit de poids 
vient de I'air qui dans le vase a ete espessi."* 



* Bey, strictly- spcakmg, only mentions the access of air to the oxides; 
he did not know that the oxides themselyes (which were then called the 
earthy metals,) are only combinations of metals and air. According to 
him, the air makes "the metallic calx heavier, as sand increases in weight 
when water hangs about it." The calx is susceptible of being satorated 
with air. " L'air espaissi s'attache & la chaux, ainsi le poids augmente da 
commencement jusqu'^ la fin: mais quand tout en est affub]6, elle n'en 
Sfauroit prendre d'avantage. Ne continuez plus votre calcination soubs 
eet espoir, vous perdriez vostre peine." Key's work thus contains the 
first approach to the better explanation of a phenomenon, whose more 
complete understanding subsequently exercised a &yourable influence in 
ref )nmng the whole of chemistry. See Kopp^ Oeach, der ChenUe, Th. iiL 
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Men had no-w discoTeved the path whidi was to lead them 
to the chemistiy of the present da^, and throi^h it to the know- 
ledge of a great cosmieal phenomenon, w., the oonneetioB 
"between the oxygen of the atmosphere and vegetable Ufe^ 
The eomlmiatkm. of ideaft^ however, which presented itself to 
the minds of distinguished men, wa» strangely eompHeated in 
its nature. Towards the close of the seventeenth century, a 
belief arose in the existence of -nitrous particles, {spiritus rntro^ 
aerem pahulwn nitrosum), which, contained in the air, aiMi 
identical with those which are fixed in salt-petre, were sup^ 
posed to possess the necessary requirements for combustioB, 
an opinion which obscurely expressed by Hooke in his Mkro- 
ffraphia (1671), is found more fully developed by Mayowin 
1669, and by WilHs in 1671. " It was maintained that &e 
extincticm of flame in a closed space, is not owing to the 
over-saturation of the air with vapours emanating from, the 
burning body, but is the consequence of the entire absorptifl» 
of the spiriius ndtroa^reus contained in the nitrogenous air.**^ 
The sudden increase of the glowing heat, when fusing salt- 
petre (emitting oxygen), is strewed upon coals, and f£e &r* 
Biation of saltpetre on clay walls in contact with the sCmo- 
sphere appear to have contributed jointly to the adoption of 
this view. The nitrous particles of the air influence, according' 
to Mayow, the respiration of animak, the result of whiek is to 
generate animal heat and to deprive the blood of its dark 
colour; and while they control aE the processes of combustion 
and the calcination of metals, they play nearly the same part 
in the antiphlogistic chemistry as oxygen. The cautioxe and 
doubting Robert Boyle was well aware that the presence of a 
certain constituent of atmospheric air was necessary to com- 
bustion, but he remained uncertain with regard to its nitrous 
nature. 

Oxygen was to Hooke and Mayow an ideal object— a dekb* 
sion of the intellect* The acute chemist and v^etable phy- 
siologist. Hales, flrst saw oxygen evolved in the form of a gas, 
when in 1727, he was engaged at Mennige in calcining a 
large quantity of lead, under a very powerM heat. He 
observed the escape of the gas, but he did not examine its 

& 131-133. (Gompsre also in iii« eama voirk, Th.Lm. 116-12^ waA 
lld~I38,aa wallas 8^ U5-1S6.) , 
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nature, or notice the vivid burmDg of the flame. Hales 
bad no idea of the importance of the substance he had pire- 
pared. The vivid evolution of light in bodies burning in oxy- 
gen, and its properties, were, as many persons maintain, dis- 
covered independently — ^by Priestley in 1772-1 774, by Seheele 
in 1774-1775, and by Lavoisier and Trudaine in 1775.* 

The dawn of pneumatic chemistry has been touched upon 
in these p&g;es, with respect to its historical relations, because, 
like the feeble beginning of electrical science, it prepared the 
way for those grand views regarding the constitution of the- 
atmosphere and its meteorological changes, which were mani^ 
fested in the following century. The idea of specifically 
distinct gases was never perfectly clear to those who, in the 
seventeedi century, produced these gases. The difference 
between atmospheric air and the irrespirable light-extinguish- 
ing or inflammable gases, was now again exclusively ascribed 
to the admixture of certain vapours. Black and Cavendifih 
first showed, in 1766, that carbonic acid (fixed air) and 
hydrogen (combustible air), are specifically different aeri- 
form fluids. So long did the ancient belief of the elementary 
simplicity of the atmosphere check all progress of know- 
ledge. The final knowledge of the chemical composition of 
the atmosphere, acquired by means of the delicate diserimi- 
nation of its quantitative relations,, by the beautiful researches 
of Boussingault and Dumas, is one of the briUiaiit points of 
modem meteorology. 

The extension of physical and chemical knowledge, which 
we have here briefly dsLetched, could not &il to exercise an- 
influence on the earliest development of geognosy. A g^at 
number of the geognostic questions, with the solution of 
which our own age has been occupied, were put forth by a 
man of the most comprehensive acquirements, the great 
Danish anatomist, Nicolaus Steno (Stenson), in the service 
of the Grand Duke of Tuscany, Ferdinand II. ; by another, 
physician, Martin Lister, an Englishman, and by Eobert 
Hooke, the " worthy rival" of Newton.f Of Steno's ser- 

• Priestley's last complaint of that which " Lavoisior is conridered tft 
have appropriated to himself/' is put forth in his little memoir entitled, 
" The Doctrine of Phlogiston established," 1800, p. 43. 

t Sir John Herschel, Discourse on the Study of Nahiral PhUosO' 
phy. p. 116. 



732 COSMOS. 

vices in the geognosy of position I have treated more 
circumstantially in another work.* Leonardo da Vinci, 
towards the close of the fifteenth century, (probably when he 
was planning the canals in Lombardy, which intersect the 
alluvial and tertiary formations,) Frascastoro, in 1517, on the 
occasion of the accidental exposure of rocky strata, con- 
taining fossil fishes, at Monte Bolca, near Verona, and 
Bernard Palissy, in his investigations regarding fountains, in 
1563, had indeed recognised the existence of traces of an 
earlier oceanic animal world. Leonardo, as if with a pre- 
sentiment of a more philosophical classification of animal 
forms, terms conchylia " animali che hanno Vossa di 
Jiioray Steno, in his work on the substances contained in 
rocks, (de Solido intra Solidimi naturaliter contento,) distin- 
guishes (1669) between (primitive?) rocky strata which have 
become solidified before the creation of plants and animals, 
and, therefore, contain no organic remains, and sedimentary 
strata (turbidi maris sedimenta sibi invicem imposita) which 
alternate with one another, and cover the first-named strata- 
All fossiliferous strata were originally deposited in horizontal 
beds. This inclination (or fall) has been occasioned partly 
by the eruption of subterranean vapours, generated by 
central heat (ignis in medio terrsB) and partly by the giving 
way of the feebly supported lower strata-f The valleys are 
the result of this falling in." 

Steno's theory of the formation of valleys is that of Deluc, 
whilst Leonardo da Vinci, like Cuvier, regards the valleys 
as the former beds of streams. | In the geognostic cha- 
racter of the soil of Tuscany, Steno recognised convul- 
sions which must, in his opinion, be ascribed to six great 
natural epochs. (Sex sp^t distinctsB Etrurise facies ex prse- 
senti facie EtrurieB coUectse.) The sea had broken in at six 
successive periods, and after continuing to cover the interior 
of the land for a long time, had retired within its ancient 
limits. All petre&ctions were not, however, according to 

* Humboldt, Essai gSognoHiqu* eur U Oisement dea Rodies dans 
ks deux HSmispherea, 1823, p. 88. 

+ Steno de Solido intra Solidum naturaliter contento, 1669, pp. 2, 
17, 28, 68, and 69 (fig. 20-26). 

t Yenturi, Eaaai tur lea Ouvra^ea pliysico-moQihiiiaUguea de Leo 
nard de Vinci, 1797, § 6, Ko. 124. 
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his opinion, referable to the sea ; and he distinguished be*- 
tween pelagic and fresh- water formations. Scilla, in 1670, 
gave drawings of the petrifactions of Calabria and Malta; 
and among the latter our great anatomist and zoologist, 
Johannes Miiller, has recognised the oldest drawing of the 
teeth of the gigantic Hydrarchus of Alabama, (the Zetiglodon 
cetoides of Owen) a mammal of the great order of the 
Cetacea.* The crown of these teeth is formed similarly to 
those of scab. 

Lister, as early as 1678, made the important assertion, 
that each kind of rock is characterised by its own fossils, and 
that " the species of Murex, TeUina, and Trochus, which occur 
in the stone quarries of Northamptonshire, are indeed similar 
to those existing in the present seas, but yet when more closely 
examined, they are found to differ from them." They are, 
he says, specifically different.f Strictly conclusive proo& of 
the truth of these grand conjectures could not, however, be 
advanced in the then imperfect condition of descriptive 
morphology. We here indicate the early dawn and speedy 
extinction of light prior to the noble paleBontological re- 
searches of 'Cuvier and Alexander Brongniart, which have 
given a new form to the geognosy of sedimentary formations. J 
Lister, whose attention had been drawn to the regular suc- 
cession of strata in England, first felt the want of geognostic 
maps. Although these phenomena and their dependence on 

* Agostino Scilla, La vana Spectdazione disingannata dot Senao, 
25'ap. 1670, tab. xii. fig. 1. Compare Joh. Miiller, Beridit iiber die von 
fferm Koch, in Alabama gesammelten foasilen Knochenreste seines 
jffydrachua, {ihe Basilosaums of Harlan, 1835; the Zenglodon of 
Owen, 1839; the Squalodon of Grateloup, 1840; the Dorudon of Gib- 
bes, 1845,) read in the Royal Academy of Sciences at Berlin, April 
— June, 1847. These valuable fossil remains of an ancient world, which 
were collected in the state of Alabama, (in Washington County, near 
Clarksville,) have become, by the munificence of our king, the property 
of the Zoological Museum at Berlin, since 1847. Besides the remains 
found in Alabama and South Carolina, parts of the Hydrarchus have 
been found in Europe, at Leognan near Bordeaux, near Linz on the 
Danube, and, in 1670, in Malta. 

+ Martin Lister, in the PhUosophicdl Transactions, vol. vi. 1671^ 
Ko. Ixxvi. p. 2283. 

+ See a luminous exposition of the earlier progress of palaeontolo- 
giad studies, in Whewell's History qf tlie Inductive Sciences, 1837f 
vol iii. pp. 507-645. 
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ancsent mimdadons (exdier single or r^)eated), rivetted the 
attention of men, and, mingling belief and knowledge together^ 
gave origin in England to the so-called systems of Hay, 
Woodward, Burnet, and Whiston; yet owing to the total 
want of mineralogical distinction between the constituents iji 
eompomid minerals, all that relates to ciystalline and massive 
rocks of eruption remained unexplored. Notwithstanding 
the opinions held with respect to a central heat in the earth, 
earthquakes, hot springs, and yolcanic eruptions, were not 
jegarded as the consequence of the reaction of the planet 
agaiiist its external crust, but were attributed to triiing local 
causes, as, for instance, the spontaneous combustion of beds 
•g£ iron pyrites. The unsci^itific experiments of Lemeiy 
(1700) unhappily exercised a long continued influence on 
volcanic theories, although the latter might certainly have 
been raised to more general views by the riebly imaginative 
Protogtta of Leibnitz (1680). 

The Protogcea occasionally even more imi^'native than the 
many metrical attempts of the same author, which have lately 
been made known,* teaches ^' the scoriflcation of the cavern- 
ous, glowing, once self-luminous crust of the earth, the gra- 
dual cooling of Ih/t radiating surface envMoped in vapours, 
the precipitation and condensation of the gradually cooled 
vaporous atmosphere into water, the sinking of the level of 
the sea by the penetration of water into the internal cavities 
of the earth, and finally the breaking in of these caves, which 
occasions the Ml, or horizontal inclinati(Mi, of these strata." 
The physical portion of this wild and £mciiful view presents 
some features which will not appear to merit entire rejec- 
tion by the adherents of our modem geognosy, notwith- 
standing its more perfect development in all its branches. 
Among these better traits we must reckon the movement and 
heat in the interior of the globe, and the cooling occasioned 
by radiation &om the sm^iee; the existence of an atmo- 
sphere of vapour ; the pressure exercised by these vapours 
on the earth's strata during their consolidation; and the 

* Leihnizens geackichMehe Avfwtait und Otdiehie, edited by Periz; 
1847, in the OesammeUe Wcrke: Oeschichte, bd. iv. On Uie fizst 
bketdi of the Frotogosa of 1691, and on its sabsequent reviaonfi, 
fcee Tellkampj^ JaJiresbericJit der BUrgerschsiU sbu Haamaver, 18^7* 
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two-fold origin of the masses by fusion and solidification, op 
by precipitation from the waters. The typical character and 
mineralogical differences of rocks, or, in other words, the 
associations of certain mostly crystallised substances recurring 
in the most remote regions, are as little made a subject of 
consideration in the Protogtsa as in Hooke's geognostic views* 
Even in the last-named writer, physical speculations on 
the action of subterranean forces in eartibquakes, in the 
sudden upheaval of the sea's bottom and of littoral districts, and 
in the origin of islands and mountains, hold a prominent 
place. The nature of the organic remains of a former world 
even led him to conjecture that the temperate zone must 
originally have enjoyed the heat of a tropical climate. 

It stiU remains for us to speak of the greatest of all 
geognostic phenomena, — ^the ma&ematical figure of the earth, 
— ^in which we distinctly trace a reflection of the primitive 
world in the condition of fluidity of the rotating mass, and 
its solidification into our terrestrial spheroid. The main out- 
lines of the figure of the earth were sketched as early as the 
close of the seventeenth centiuy, although the relation be- 
tween the polar and equatorial axes was not ascertained with 
numerical exactness. Picard's measurement of a degree, 
made in 1670 with instruments which he had himself im- 
proved, is so much the more important, since it was the 
means of inducing Newton to resume with renewed zeal his 
theory of gravitation, (which he discovered as early as 1666, 
but had subsequentiy neglected,) by offering to that profound 
and successful investigator, the means of proving how the 
attraction of the earth maintained the moon in its orbit, 
whilst urged on its course by the centrifugal force. The fact 
of the compression of the poles of Jupiter, which was much 
earlier recognised,* had, as it is supposed, induced Newton 
to reflect on the causes of a form which deviated so con- 
siderably from sphericity. The experiments on the actual 
length of the seconds pendulum by Eicher at Cayenne in 
1673, and by Varin on the western coast of Africa, had 
been preceded by others of less decisive character, prose- 
cuted in London, Lyons, and Bologna, at a difference of 7^ of 
latitude.! 

* Cosmos, p. 156. 

t Delambre; Hist, de V Astronomic mod, t. ii. p. 601, 
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The decrease of gravity from the poles to the equator, 
which even Picard had long denied, was now generally 
admitted. Newton recognised the polar compression, and the 
spheroidal form of the earth as a consequence of its rotation; 
and he even vfetured to determine numerically the amount of 
this compression, on the assumption of the homogeneous 
nature of the mass. It remained for the comparative mea- 
surements of degrees in the eighteenth and nineteenth cen- 
turies, at the equator, near the north pole, and in the tem- 
perate zones of both the southern and northern hemispheres, 
to determine exactly the mean amount of this compression, 
and by that means to ascertain the true figure of the earth. 
The existence of this compression announces, as has already 
been observed in the " Picture of Nature," * that which may 
be named the most ancient of aU geognostic events, — ^the con- 
dition of general fluidity of a planet, and its earlier and pro- 
gressive solidification. 

We began our description of the great epoch of Galileo, 
Kepler, Newton, and Leibnitz, with the discoveries in the 
regions of space by means of the newly invented tele- 
scope, and we now close it with the figure of the earth, as it 
was then recognised from theoretical conclusions. " Newton 
was enabled to give an explanation of the system of the 
universe, because he succeeded in discovering the force,! 
from whose action the laws of Kepler necessarily result, and 
which most correspond with these phenomena since these 
laws corresponded to and predicted them." The disco- 
very of such a force, the existence of which Newton has 
developed in his immortal work, the Principia, (which com- 
prise the general sciences of nature) was almost simultaneous 
with the opening of the new paths to greater mathematical 

♦ Cosmos, p. 164. The dispute regarding priority as to the know- 
ledge of the earth's compression, in reference to a memoir read by Hny- 
gens, in 1669, before the Paris Academy, was first cleared up by Delambre 
in his Hiat de VAstr, mod. t. L p. lii. and t. ii. p. 558. Richer's return 
to Europe occurred indeed in 1673, but his work was not printed until 
1679 ; and as Huygens left Paris in 1682, he did not write the AdditO' 
mentum to the Memoir of 1669, the publication of which was very 
late, until he had already before his eyes the results of Kicher's Pen- 
dulum Experiments, and of Newton's great work, PhUosopkias KcfJtti- 
ralis Principia MathemcUica. 

t Bessel, in Schtimadier^s JaJirbudi/ur 1848, s. 82. 
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discoveries by means of tlie invention of the Infinitesimal 
Calculus, Intellectual labour shows itself in all its exalted 
grandeur, where, instead of requiring external material 
means, it derives its light exclusively from the sources opened 
to pure abstraction, by the mathematical development of 
thought. There dwells an irresistible charm, venerated by 
all antiquity, in the contemplation of mathematical truths, — 
in the everlasting revelations of time and space, as they 
reveal themselves in tones, numbers, and lines.* The im- 
provement of an intellectual instnmient of research — analysis 
—has powerftdly accelerated the reciprocal fructification of 
ideas, which is no less important than the rich abimdance of 
their creations. It has opened to the physical contemplation of 
the imiverse new spheres of immeasurable extent, in the ter- 
restrial and celestial regions of space, revealed both in the 
Eeriodic fluctuations of the ocean, and in the varying pertm*. 
ations of the planets. 

* WUhclm von Humboldt^ OesanmeUe Werke, Bd. i. 8. 1X« 
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ftSTBOSPECT OP THE E1POCH8 THAT HATE BEEN 8^0- 
8ESSIVEXY CONSIDERED. — ^INFLXTENCE OP EXTERNAL 
OCCITKRENCES ON THE DETEI/OPMENT OP THE RECOG- 
NITION OP THE TTNITERSE AS ONE WHOLE. — MULTI- 
PLICITY AND INTIMATE CONNECTION OP THE SCIEN- 
TIFIC EPPORTS OP RECENT TIMES.^ THE HISTORY OT 

THE PHYSICAL SCIENCES BECOMES GRADUALLY ASSO- 
CIATED WITH THE HISTORY OP THE COSMOS. 

I APPROACH tlie termination of my bold and difficuk under- 
taking. Upwards of two thousand years have been passed in 
review before ns, from the early stages of ciYilisation amongst 
the nations who dwelt around the basin of the Medit^rranefm 
and the fruitful river valleys of Western Asia, to the begin* 
ning of the last century, to a period, therefore, at which 
general views and feelings were already beginning to blend 
with those of our own age. I have endeavoured, in seven 
sharply-defined sections, forming, as it were, a series of as 
many separate pictures, to present a history of the physical 
j contemplation of the universe, or in othef words, the history 
I of the gradual development of tlie knowledge of the universe 
t as a whole. To what extent success may have attended the 
attempt to apprehend the mass of accumulated matter, to 
seize on the character of the principal epochs, and to indicate 
the paths on which ideas and civilisation have been advanced, 
cannot be determined by him, who with a just mistrust of 
his remaining powers, is alone conscious that the image of so 
great an undertaking has been present to his mind in clear 
though general outlines. 

At the commencement of our consideration of the period of 
the Arabs, and in beginning to describe the powerful influ- 
ence exercised by the admixture of a foreign element in 
European civilisation, I indicated the limits beyond which 
the history of the Cosmos coincides with that of the physical 
sciences. According to my idea, the historical recognition of 
the gradual extension of natural science in the two spheres of 
terrestrial and celestial knowledge (geography and astro- 
nomy), is associated with certain periods and certain active 
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intellectual events wfaieh impart a peculiar character and 
colouring to those epochs. Such, for instance, were the 
rmdertakings which led Europeans into the Euxine, and 
permitted tibem to conjecture the existence of another sea- 
shore beyond the Phasis; the expeditions to tropical lands 
rich in gold and incense; the passage through the Western 
Straits, or the opening of that great maritime route on which 
were discovered, at long intervals of time, Ceme and the 
Hespmdesf the northern tin and amber lands, the volcanic 
islands of the Azores, and the New Continent of Columbus, 
south of the ancient settlement of the Scandinavians. To 
the consideration of the movements which emanated from the 
basin of the Mediterranean, and the most northern part of 
the neighbouring Arabian Gnlt and of the expeditions on 1^ 
Euxine and to Ophir, succeed, in my historical delineation, 
the campaigns of tiie Macedonian conqueror, and his attempts 
to fuse together the west and the east; liie influence exer- 
cised by Indian maritime trade and by the Alexandrian 
Institute under the Ptolemies; the universal dominion ^tbe 
Eonums under the Cfiesars; and, lastly, the taste evinced by 
the Arabs for the study of nature and of natural forces, 
especially with reference to astronomy, mathematics, and 
practical chemistry, a taste that exercised so important and 
beneficial an influence. Accoj^difigJ^o my view, tiae series of 
eY^tsjg:hich_saddenly enlai^ed the sphere of ideasrexcited 
a taste for the investigation of physical laws, and animated the 
efforts of men to arrive at the ultimate comprehension of the 
imiverse as a whole, terminated with the acquisition of an 
entire hemisphere which had till then lain concealed, and 
which constitttted the greatest geographical discovery ever 
made. Since this period, as we have already remarked, the 
hiunan mind has brought forth great and noble fruits without 
the incitement of external occurrences, and as the eflect of 
its own inherent power developed simultaneously in all 
directions. 

Amongst the instruments which man formed for himself, 
like new organs as it were, to heighten his powers of 
sensuous perception, there was one which exercised ao 
influence similar to that of some great and sudden event. 
By the power of penetrating space, possessed by the tele- 
.soope, considerable portions of the heavens were almost at 

3b2 
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once explored, the number of known heavenly bodies was 
increased, and attempts made to determine their forms and 
orbits. Mankind now first attained to the possession of the 
" celestial sphere" of the Cosmos. Sufficient foundation for a 
seventh section of the history of the contemplation of the 
imiverse seemed to be afforded by the importance of the 
acquisition of this celestial knowledge, and of the imity of the 
efforts called forth by the use of the telescope. If we com- 
pare another great invention, and one of recent date, the 
voltaic pile, with the discovery of this optical instrument, and 
reflect on the influence which it has exercised on the ingeni- 
ous electro-chemical theory; on the production of the metals 
of the earths and alkalies; and on the long-desired discovery 
of electro-magnetism, we are brought to the consideration of 
a series of phenomena called forth at will, and which, by 
many different paths, lead to ''sTproIound" knowledge of the 
rule of natural forces, but which constitute rather a section in 
the history of physical science than a direct portion of the 
history of cosmical contemplation. It is this multiplied con- 
nection between the various departments of modem know- 
ledge that imparts such difficulty to the description and limi- 
tation of its separate branches. We have very recently 
seen that electro-magnetism, acting on the direction of the 
polarised ray of light, produces modifications like chemical 
^— mixtures. Where, by ^e intellectual labours of the age, all 
'». knowledge appears to be progressing, it is as dangerous to 
I attempt to describe the intellectual process, and to depict 
/ that which is constantly advancing as already at the goat of 
I its efforts, as it is difficult, with the consciousness of one's 
own deficiencies, to decide on the relative importance of the 
1 meritorious efforts of the living and of the recently departed. 
In the historical considerations I have almost everywhere 
in describing the early germs of natural knowledge designated, 
the degree of development to which it has attained in recent 
times. The third and last portion of my work will, for the 
better elucidation of the general picture of nature, set foi-th 
those results of observation on which the present condition of 
scientific opinions is principally based. Much that, accord- 
ing to other views than mine, regarding the composition of a 
book of nature may have appeared wanting, will there find 
its place. Excited by the bnlliant manifestation of new dis- 
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coveries, and nourishing hopes the fidlacy of which often 
continues long luidetected, each age dreams that it has 
approximated closely to the culminating point of the recog- 
nition and comprehension of nature. I doubt whether, on 
serious reflection, such a belief wiU tend to heighten the 
enjoyment of the present. A more animating e&nviction, and ^ 
one more consonant with the great destiny of Q\a race, is, that 
the conquests already achieved constitute only a very incon-* 
siderable portion of those to which free himianity will attain 
in future ages by the progress of mental activity and general 
cultivation. Every acquisition, won by investigation, is 
merely a step to the attainment of higher things in Qie event- 
ful course of human affairs. 

That which has especially £a,voured the progress of know- 
ledge in the nineteenth century, and imparted to the age its 
principal character, is the general and beneficial endeavour 
not to limit our attention to that which has been recently 
acqtiired, but to test strictly, by measure and weight, all 
earlier acquisitions ; to separate certain knowledge from mere 
conjectures founded on analogy, and thus to subject every 
portion of knowledge, whether it be physical astronomy, 
the study of terrestrial natural forces, geology, or archaeology, 
to the same strict method of criticism. The generalisation of 
this course has, most especially, contributed to show, on each 
occasion, the limits of die separate sciences, and to discover 
the weakness of certain studies in which unfoimded opinions 
take the place of certain &cts, and symbolical myths mani- 
fest themselves imder ancient semblances as grave theories. 
Vagueness of language, and the transference of the nomen- 
clature of one science to another, have led to erroneous views 
and delusive analogies. The advance of zoology was long 
endangered, from the belief that, in the lower classes of ani- 
mals, aU vital actions were attached to oi*gans similarly 
formed to those of the higher classes. The knowledge of the 
history of the development of plants in the so-called Crypto- 
gamic Cormophytes (mosses and liverworts, ferns, and lyco- 
podiacesB)^ or in the stiU lower Thallophytes (algae, lichens, 
and fungi), has been still more obscm*ed by the supposed 
general discovery of analogies with the sexual propagation 
of the animal kingdom.* 

* Schleiden, CfrundzUge der mssenach^/Uiehen Botanik, th. I l&45w 
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If art may be said to dwell witliiii the mi^c circle of tho 
imagination, the extension of knowledge, on the other hand, 
especially depends on contact with the external world, and 
this becomes more manifold and close in proportion with the 
increase of general intercourse. The creation of new cH^ans 
(instruments of observation) increases the intellecti^ and 
not unfrequenlly the physical powers of man. More rapid 
than light the closed electric current conveyb thov^t and 
will to the remotest distance. Forces, whose silent operation 
in elementary nature, and in the delicate cells of oi^anic 
tissues, still eseape our senses, will, when recogmsed, 
employed, and awakened to h^h^r activity, at some future 
time enter within the sphere of the endless chain c^ means 
which enable man to subject to his control separate domains 
of nature, and to approximate to a more animated recognition 
of the Universe as a Whole. 

B. U2, th. iL a. 76; Knath, Lehrhud^ dtr BoUinik, ih. i 1847, & 91--iaO, 
•adaOfi. 
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coast, 480—482; early circumnavi- 

gatiun, 489; settlements of the PhoB- 

nicians> 405 ; earliest comparison of 

the African races with Uie Arian 

races and the Indian aborigines, 

531. 
Agathodeemon, 658. 
Agesinax, hypothesis of the marks on 

the moon's disc, 561.. 
Albertus, Magnus, 896, 449, 450, 602, 

615, 617; his scientific researches 

and writings, 618; commendation 

of, by Dante, 618, 619. 
Albinovanus, Pedo, heroic poem on the 

deeds of Germanicus, 388» 889. 
Albiruni (Arabian mathematician), 

History of India, by, 594. 
Alexander the Great, magnitude of the 

infiuence of his campaigns, 516, 

617,519, 520; their rapidity, 519; 

unity and grandeur of his polity, 

518; diversity of the countries he 



traversed, 530,522; views respectittg 
Alexandria and Babylon, 537. 

Alexandria, its commercial grealneae, 
537 ; Alexandrian school of philoso* 
phy, 482; its scientific characteria*. 
tics, 541; museum and libraries, 
543, 543; myth of the burning, of 
ita library, 582. 

Alexander of Aphrodisias, on distilla- 
tion of sea-water, 502, 68», 649. 

Alexander VI. (Pope), l^s ' line of de> 
marcation,' 655 

Alhassen, Arabian geographer, 584» 
591, 620. 

Alliacus, Cardinal, his ' Picture of th^. 
World; 620, 621, 645. 

Al-Mamun (Caliph), translation of 
numerous worla firom the Greek, 
&c., 586, 587; measurement of a 
degree, 594. 

A'phabete, ancient, investigation of, 
505. 

Alphabetical writing, spread of, by ibo 
Phomicians, its powerful influence 
on civilisation and higher results, 
490, 491. 

Amber coast, visited by the Phoeni- 
ciana, its probable locality, 492, 493 ; 
amber trade, ita origin and extension, 
493. 494 

Amenemha III. formed Lake Mcnris, 
486. 

America, discovery of, its influence on 
men's imaginations, 420, 421, 636, 
636; on the physical and mathe< 
matical sciences, 569, 570, 612— 
615, 650—680 ; accidental discovery 
by the Northmen, 603 ; dates of its 
discovery by the Spaniards and 
Portuguese, 640—643; supposed 
discovery by Madoc, 608— 610; im- 
portant results of trivial circum- 
stances in its discovery, 638, 639 ; 
its discoverers and adventurers,Ame- 
rigo Vespucci, 612—681 ; Balboa, 
e42---646, 648 ; Columbus, 636 — 
663 ; Cortez, 647, 648, 675 ; Garni, 
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639; secideHts which led to the 
naming of America, 676—681. 
Anghiera, correspondence aid writings 
of, 432, 635, 636, 646, 660, 663— 

666, 678. 

AnglcSaxon poem, on the names of 
the Runes, 401. 

Animal Epos (the German), its genuine 
delight in naUire, 401, 402. 

Antar, early Bedouin poem, 416, 416. 

Antoninus, Marcus Aurelius, his em- 
hassy to China, 664. 

Apollouius Mjndius, on comets, 633. 

Apollonius, of Perga, 646, 696 ; simi- 
larity of his * System of the World' 
to that of Tycho Brahe, 693, 694. 

Appianus, of Cilicia, poem on fishes, 
663. 

Apuleius, his coigectures on fossils, 

667, 663. 

Aquinas (St Thomas), 618, 619. 

Arahian Gulf, its geognostic pheno> 
mena, 484, 486. 

Arabs, their poetry, in relation to 
nature, 416; its characteristics, 416; 
influence of their invasions on the 
advancement of the physical and 
mathematical sciences, 669 — 600, 
616 — 618; their incursions, com- 
merce, jcc, 672, 673; configuration 
of Arabia and its natural productions, 
673 — 676; their nomadic life as 
compared with that of the Scythians, 
677, 678; intercourse with the Nes- 
torians, 678, 670; their knowledge 
of botany and the science of medi- 
cine, 680 — 681; scientific qualifi- 
cations, 683, 684; their geographers, 
684—586; repugnance to anatomy, 
686; valuable translations from 
Greek, Syriac, Indian, &c., 686, 
688; their botanists and school of 
medicine, 687 ; chemistry and phar- 
macy, 689 — 691 ; astronomy, 692— 
696, 666 ; algebra, 696 — 699 ; general 
results of their scientific researches, 
600. 

Arago, on the magnifying power of 
Galileo's telescope, 683; true method 
of writing the history of science, 
702; treatise on changing or periodic 
stars, 713; discovery of coloured 
polarisation, 716, 716. 

AKhimedes, 646, 667 ; his * Catoptrica ' 
662. 



Argonautic expedition to Coldiis, e]i»> 
cidation of the myth, 608. 

Aristarchns, of Samos, his correct 
knowledge of the Earth's structure^ 
469; of astronomy, 644, 646; ao> 
quaintance of Copernicus with hii 
writings, 691—694. 

Aristobultts, 620, 628. 

Aristotle, noble passage on the effect of 
natural scenery, &1 ; on Empedo- 
cles, 388; on Ramses the Great, 488; 
his idea of the proximity of India to 
the Pillars of Hercules, 616; on th« 

' advantages of political unity, 618, 
619; his doctrines and expodtions, 
626; Dante on, 626; his 'Historia 
Aniraalium ' and ' Meteorologies,* 
626 — 628, 660, 666; his zoological 
specimens and collection of books, 
628; anatomical dissection, 628; 
629; his school and leading fol- 
lowers, 629, 630; important results 
of his teaching, 641, 643; on the 
weight of the atmosphere, 662; Ars- 
bic translations of, 686; letter of 
the Emperor Frederick II. on, 686, 
687 ; mfluence of his philosophy in 
the middle ages, 616, 617; imperfect 
ideas on attraction, 690; inventor 
of retrograde spheres, 697. 

Arvabhatta, Indian mathematician, 
666. 

Arystilliis, early Alexandrian astrono* 
mcr, 644, 646. 

Astrolabes, use of, in navigation, 630 
—638. 

Astronomy, knowledge of, by the Chal- 
deans. 632—634; Greeks, 632, 633, 
(;43-^46 ; Arabs, 692—696 ; obser- 
vations by the discoverers of Ame- 
rica, 664 — 673; application of, to 
navigation, 630—638. 669—674 ; 
brilliant progress from the discovery 
of the telescope, 681—687. 

Augustus, his collection of fossils, 668. 

Ausonius, descriptions of nature, in his 
poem ' Mosella,' 388. 

Australia, discovery o^ 649, 660. 

Avieenna, Zoological History of, 687; 
work on Materia Medica, 688. 

Avienus Festus, writings of, 497. 

Bacon, Lord, ' Instanratio Magna,' 698; 
conjectures on atmo^heric correcta. 
723. 
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BMon, Bogw, 896, 603, 61tf, 617, 
706 ; bis scientific writings and their 
influence on the extension of the 
natural sciences, 619, 620. 

Balboaa Vasco Nunez de, his naviga- 
tion of the Pacific, 643—646, 648. 

Banana (the), the ariena of Pliny, 624, 
625. 

Barometer, invention of, 722; hjpso- 
metrical uses, 723. 

Barros, Johannes, Portuguese histo- 
rian, writings of, 614,649, 660, 670, 
672. 

Basil the Great, simple and beautiful 
description of Nature in his letter to 
Gregory of Nazianzum, 398 — 394; 
his Hexameron, 896. 

Behaim, Martin, of Numbeig, 618, 
681, 646—646, 670. 

Bembo, Cardinal, his £tua Dialogus, 
887, 420; Historiie Venetn, 420. 

Bergbaus. Professor, on the extent of 
the Roman Empire, 648. 

Beriguardi, Claudio, first observed the 
pressure of the atmosphere at varying 
altitudes, 722. 

Bemaldez, Andres, MS. writings of, 
641. 

Bhatti-Kavya, Indian poem, 407. 

Bles, Henry de, Flemish landscape 
painter, 446. 

Boccaccio, a reviver of the study of 
classical literature, 623, 023. 

Bockh, on the * Adonis Gardens ' of the 
ancients, 460 ; on the knowledge of 
the Pythagoreans of the 'preces^ 
sion,* 646. 

Bodner, Carl, fideUty of his drawings 
to nature, 461. 

Boethius, Geometry of, 697. 

Boiardo, smaller poems of, 419. 

Boreas, meteorological myth of, 611. 

Botanical knowledge of the Arabab 
681, 687 ; of the Mexicans, 662. 

Brahmagupta, Indian mathematician, 
655, 

Brahmins, and Brahminical districts, 
634. 636. 

Breughel, Jobann, his fruit and flower 
pieces, 449. 

Brewster, Sir David, on Kepler's me- 
thod of investigating truth, 710; im- 
portant discovery of the connection 
between the angle of complete pola- 
riaation ana the index of xvfraction. 



716; on the date of Newton's optical 

discoveries, 716. 
Breytenlach, Bemhard von, early tra* 

veller, 484. 
Bril, Matthew and Paul, Flemish 

landscape painters, 446. 
Brongniart, Alexander, palseontolo* 

gioal researches of, 733. 
Bruchium, Ubrary of, 642. 
Bucolic poetry, its characteristics, 378. 
Bufion, 431 ; deficiency of personal 

observation in his writings, 431, 433. 
Bunsen, Chevaher, note from hia 
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gypt,' « 

n, Lord, 



his poetry, 438. 



Cabot, Sebastian, voyages and disco* 
varies of, 640—643, 667, 668. 

Cabral, Alvarez, 614, 639. 

CabriUo, Rodriguez, 602, 649. 

Ceeaar, Julius, writings of, 388, 391 
668. 

Calderon, dazzling descriptions of na- 
ture, in his writings, 429. 

Callimachus, gloomy descriptions of 
Nature, in his 'Hymn on Delos' 
877. 

Callisthenes of Olynthus, 629, 630, 
632. 

Camoens, futhful individuality of na* 
ture in his ' Lusiad,' and its inimi- 
table description of physical pheno- 
mena, 424 — 427. 

Canary Islands, regarded by Don 
Fernando, son of Columbus, as the 
Cassiterides, of the Carthagenians, 
496; supposed 'happy islands' of 
the ancients, 496: early notices of, 
497. 

Caravan trade, of the PhcBnicians, 492, 
493; of Western Asia, 686, 637; 
Egypt, 638. 

Cardanus Hieronymns, writings of, 
686, 637. 

Carthage, its geographical site, 481 ; 
navigation, 406; greatness, 618. 
See Phoenicians. 

Carus, on the tone of mind, awakened 
by landscape, 447. 

Caspian Sea, 608, 609; Chinese expe- 
diticm to, 653. 

Cassini, Dominions, his observations 
on Saturn's ring, 706, 713; Zodiacal 
light, 712. 
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Ciiniin, Moant, the probnble ' amber 
coast of the FhcBnicxans, 492, 493. 

Caatilian heroic ages, impalses of, 
421. 

Castor, Antonius, botanical gaidens 
of, 563. 

Cadin, on the language and descent of 
the Indian tribe of the TusearoriK, 
609. 

Caucasus, Grecian myths reneetiag, 
d08. 

Celto-Irish poems, 402. 

Cervantes, his Don Qoizote, and Ga- 
latea, 423, 427. 

ChcBremon, his remarkable love of 
nature compared by Sir William 
Jones, to that of the Indian poetd, 
380. 

Chaldean astronomers and mathema- 
ticians, 632, 533, 544 

Charlemagne, Arabian presents sent 
to, 691. 

Charles V., letter to Cortex, 647. 

Chatesibriand, Augusta de,43l^>434. 

Chemistry, pneumatic, dawn of, 729 — 
731: chemical knowledge of the 
Romans, 562, 563; of die Arabs, 
581, 582, 589. 

Childrey, first observed the Zodiacal 
light, 712. 

Chinese, their pleasure-gardens, and 
passage ftom their writers on the 
subject, 462—464 ; antiquity of their 
chronology, 475, 476 ; warlike expe- 
dition to the Caspian, 553 j Roman 
embassy to China, 554, 555 ; early 
use of the magnetic needle, 559, 
628; of moveable types in printing, 
623. 

Chivalric poetry of the thirteenth cen- 
tury, 400. 

Cliristianity, results of its diflbsion in 
the exoaiision of the views of men, 
in tncir communion with nature, 
392; its humanisation of nations, 
567, 568. 

Chrysostom.hia eloquent admiration of 
nature, 396. 

Cicero, on the golden flow of Aristo- 
tle's eloquence, 381 ; his keen sus- 
ceptibility for the beauties of nature, 
883, 384 385; on the ennobling 
resultB of its contemplation, 566. 

Cimento, Accaderoia otel, scientific re- 
searches of, 721—728. 



Civilization, early centres of ^5,'47<J, * 
478, 484 

Classical literature, why so termed, 
548; influence of its revival on the 
contemplation of nature, 622 — 624. 

Claude, Lorraine, his landscapes, 447, 
454. 

Claudian, quotation from, on the domi. 
nion of the Romans, 567. 

Coloeus, of Samoa, his passage through 
the pillars of Hercules, into ^e' 
Western Ocean, 514, 515, 517. 

Colchis, Argonautic expedition to, 508 . 
609. 

Colebrooke, on the epochs of the Bi- 
dian mathematicians, 655; on the 
incense of Arabia, 574; Arabic 
translation of Diophantus, 596. 

Colonna, Vittoria, her poems, 419. 

Columbus, peculiar charm lent to hxa* 
delineations of nature, 420; th^r 
religious sentiment, 4S0, 421 ; their 
beauty and simplicity, 422; his 
acute and discriminating observation* 
of nature, 422, 423 ; his dream on 
the shore of Veragua, 423 ; letter to 
Queen Isabella, 435 ; on the land or 
Ophir, 501; visit to Iceland, 611, 
612; died in the belief that the 
lands discovered in America were^ 
portions of Eastern Asia, 612, 613,. 
641; made use of the writings oh 
Cardinal AUiacus, 623, 626; hia 
letter to Ferdinand and Isabella, on** 
the coast of Veri^a, 626; on his 
knowledge of the log, 633; sdentific 
characteristics, 639, 640, 661 ; erro* 
neous views on the extent of tne old 
continent, 644, 645 ; heraldic bear- 
ings bestowed on, 647; physical ob- 
servations in his letter from Hayti, 
October, 1498, 653, 654; discovery 
of the magnetic line of no variation, 
654, 667 ; first described the equa- 
torial current, 662, 668; the Mar" 
de Sargasso, 663 ; on the method of 
taking a ship s reckoning, 671 — 673/ 

Compass, its discovery and employ- 
ment, 628 — 680; transmission 
through the Arabs to Europe from 
the Chinese, 628—630. 

Conquista, age of the, great events it 
embraced, 675. 

Conquistadores, impulses which woi* 
mated them, 648, 649. 
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Cspemieos, 681; greatness of his 
epoch, GSZ; his life and studies, 
6S4^ 685; grandeiAr of his views, 
and boldness of hit teaching, 686 — 
689 ; his eloqnent description of his 
system, 688, 689; knowledge of the 
ideas of the ancients on ^e stmc- 
toie of the universe, 691, 692. 

Cortenovis, Father Angelo, story re- 
lated by, on the tomb of Lars Por- 
aena,503. 

Cortez, Heman, expeditions of, 647 
—648, 675. 

Cosa, Juan de la, map of the world. 
6S9, 642, 677. 

Cosmas, Indicopleustes, 556, 557, 649. 

Cosmos, its science and history discri- 
minated, 466, 468; 

Conpvent and Dumoolin, on the height 
ef the Peak of Teneriffe, 498. 

CoriUiam, Pedro de, and Alonso de 
Pavra, embassy to Forester John, 
627.' 

Creuzer, on the 'Adonis Gardens' of 
the mieients, 450. 

Crusades, slightness of their influence 
on the minne^singers, 400, 401. 

Ctesias, his account of an Indian 
spring, 501; on the relations be- 
tween lightnmg and conducting 
metals, 503; on India, 519, 521, 
523. 

Ctesibus, hydranKe clock of, 545, 591. 

Cortius, fine natural picture, in his 
writings, 388, 889. 

Cuss, Nicholas de, a German cardinal, 
i«rived the doctirine of the earth's 
rotation on its axis, and translation 
in space, 409. 

Cuvier, his life of Aristede, 525-^^526; 
on the scientific merits of Frederidk 
II., 618; pelsBontological researches, 
733. 

Cuyp, his kndseapes, 447. 

Dante, * soathem stars,* quotation, 371; 
instances of his deep sensibility to 
the charms of nature, 418, 419; no- 
tices in his poetry— «B Aristotle, 525 ; 
on Albertus Magnus, 619*; on tiie 
magnetic needle, 629; on the con- 
stellation of the southern cross, 667^ 
668. 

Darwin, Charles, vivid pictures in his 
writings, 437. 



Delillo, his poems on natuie» 487. 
Dschayadeva, Indian poet, his ' GKtA> 

govinda,* 408. 
Diaz, Bartholemew, his discovery of' 

the Cape of Good Hope, 627. 
Dict^archus, diaphragm, of, 516^ 517,. 

544. 
Dicuil, Irish monk, his work ' De Hen-^ 

sura Orbis Terree, 608. 
DiodoTus, on the Gardens of Semi 

ramis, 460, praise of the EtTUS» 

cans, 504. 
Diophantus, the arithmetician and air 

gebraist, 551, 555, 596. 
Dioscorides of Cilicia, botanical inves- 
tigations of, 550, 562, 563, 574, 580, 

581. 
Distillation of a fluid, fint mention of^ 

528. 
Dorians, their mental characteristics 

506; migrations, 512—514. 
Dmmmond's incandescent lime-balL 

707, 708. 
Dschebar, Arabian chemist, 580, 589. 
Duran D. Angustin, his Homaucexki 



Ebn-Junis, first employed a pendulum 
to measure time, 591 ; his astrono- 
mical observations, 694, 595. 

Eckhout, his large pictures of tropical ' 
productions, 451. 

Eginhard, on the Arabian dock sent 
to Charlemagne, 591. 

Egypt, its chronological data, 475,' 
485—490; civilization, 487—490; 
monuments of its kings, 485, 486 ; 
victories and distant expeditions of 
Ramses Miamen, 486—488 ; Egyp- 
tian navigation, 487—490; founda- 
tion of a permanent foreign com- 
merce introduced with Greek hired . 
troops, and its results, 489, 490, 501; 
its greatness under the Ptolemies, 
536 — 546; intercourse with dbtant 
countries, 538->540. 

Ehrenberg, on the incense and myrrh 
of Arabia, 574. 

Elcano, Sebastian de, completed the 
first circumnatrigation of the globe 
after the death of Magellan, 047. 

Electrical science, gradual dawn of, 
725—728. 

Elephants, African and Indian, &4ff 
54 > '* immense armiei of 541 
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E] Titicliri, Arabian geographer, 684. 

Elliptic moTement of the planets, di»- 
covcij of, 795— 790. 

Elmo, St., fire of» 425. 

Elysium, or ' Islands of the Blessed/ of 
the aucients, 490. 

Empedocles, his poems 'cm Nature/ 
376. 

Encke, Professor, on the distance at 
which eruptions of Etna are viuble 
498. 

Encyclopeedic, scientific works of the 
Middle Agw, 620, 621. 

Epochs, early comparisons of among 
civilized nations, 475, 476. 

Epochs, great, in the advancement of 
human knowledge, 683, 698. 

Equatorial current, first described by 
Columbus, 6162, 663. 

Eratosthenes, 616, 618, 621, 666 on 
the number of peninsulas in the Me- 
diterranean, 482; his geographical 
labours, 643, 644; conjecture of the 
equal level of the whole external 
sea, 648; measurement of degrees, 
644; enlarged physical and geog- 
nostic opinions, 643—646, 666. 

Ercilla, Don Alonso de. his Epic 
poem 'Araucana/ 427, 428, 642, 
664. 

Eric Upsi, first bishop of Greenland, 

606. 
' Etna, Mount, on the distance at which 
its eruptions are visible, 498. 

Etruscans, the, their inland traffic, 
602 ; influence of their character on 
Home, and her political institutions, 
602 ; their notice of the meteorolo- 
gical processes of nature, 602 — 604. 

Euclid, 646. 

Eudoxus, his attempted circumnavi- 
gation of Cyzifcus, 489. 

Euripides, picturesque descriptions of 
nature in his writings, 877, 878; 
prophecy in the chorus of his Medea, 
649. 

Eutocius, method of. See Numerals. 

Everdingen, his landscapes, 447, 464. 

Eyck, Hubert and Johann van, land- 
scapes in their paintings, 446. 

Fabricius, Johann, first observed the 

solar spots, 706, 707. 
Ealero, Buy Portuguese astronomer^ 

672. 



Faraday, investigations on dia«i^pQetic 
substances, 718; di«covery of the 
evolution of light by magnetic Ibrce, 
719, 727. 

Ferdinandea, volcanic island of, 481. 

Finnish Tribes, their poetxy, in rela- 
tion to nature, 411. 

Firdusi, Persian poet, 409; myth of 
the origin of the cypress in Pai«iiae» 
461. 

Flemming, Paul, old German poet, 
432--434. 

Forster's 'Delineations of the South 
Sea Islands/ its effect on the au- 
thors mind, 372 ; his translation of 
Sacontala, 406; his merits aa a 
writer, 436, 437. 

Frederick II. of Hohenstaofen, letter of, 
to his universities, on tlie transla- 
tion of Aristotle, 686, 687; inter, 
course with Arabian and Spanish 
literati, 688; curious piece of me- 
chanism presented to him, 692; re- 
searches m natural history, 618. 

Freytag, remark on the Arabic poetry, 
416. 

Fulgatores, the, of the Etruscans, 602 
—604, 

Galen, of Pergamus. his scientific re- 
searches, 660, 663. 

Galileo, 691, 700, 701 ; his telescopic 
discoveries, 700 — 714; ofthemoun- 
tains in the moon, 701, 702; satel- 
lites of Jupiter, 702—704; ring of 
Saturn, 706, 707 ; solar spots, 706— 
708; crescent shape of Venus, 708, 
709; conjectures on nebnlee, 714; 
his invention of the binocular teles- 
cope, 706 ; thermoscopes, 721 ; on 
the origin of the trade winds, 723. 

Galle, Dr., on the constellation of the 
Soudiem Cross, 669. 

Gardens, pleasure derived from, 462 — 
463 ; arrangement, 463, 464 ; extent 
and character of the Chinese gar- 
dens, 462, 463; Roman, 663. 

Gassendi, on Copernicus, 684, 693; 
on the similarity of the systems of 
ApoUonius of Peiga and Tycho 
Brahe, 693, 694. 

Ganss, Frederick, 720. 

Geography, as blended with national 
myths, 482, 483. 

Geographies, maps and charts of th* 
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ancieuts and the writers of the mid- 
die ages, — Universal Geography of 
Eratosthenes. 543 — 645 ; ' Map of 
the World' of Hipparchus, 545 
Geographies,— of Strabo, 555—558 
of Claudius Ptolemsus, 558 — 562 
of El Istachri and Alhassen, 584, 
585; of Dicuil, 60S; of Albertus 
Magnus, 618; Picture of the World 
of Cardinal Alliaco, 620, 621 ; Plani- 
spherium of Sanuto, 627, 628; Sea- 
chart of Paolo Toscanelli, 637, 638; 
Map of the World by Juan de la 
Cosa, 639 ; World-apple of Martin 
Behaim, 645, 646 ; Hydrography of 
Joh. Rotz, 649; Variation chart of 
Santa Cruz, 658. 

Gerard, his illustrations to the ' Lu&iad' 
of Camoens, 426. 

Germanic nations, their poetry, 397 — 
400; love of nature in the Minne- 
singers, 399, 400; their 'Animal 
Epos,' its genuine delight in nature, 
401, 402. 

Gibbon, his estimate of the extent of 
the Roman empire, 548; on the 
nomadic life of the Arabs as com- 
pared with that of the Scythians, 
577, 578. 

Gilbert, William, of Colchester, on the 
compass, 656, 658; magnetic dis- 
ooreries, 717, 718; obserrations on 
electricity, 725—727. 

Gilbert, Sir Humphrey, 662, 663. 

Giorgione, 446. 

Gobfur (Arabian ' dust writing'), 598. 

Goethe, his fine disticbs on the appear- 
ance of Forster's translation of the 
Sacontala, 405 ; profound veneration 
for Nature in his works. 439. 

Gold-sand, region of, in Northern Asia, 
its locality, 511,512. 

Goldstacker, Herr Theodor, MS. 
Notes on Indian literature, 406 — 
408. 

Gravitation, general discoveiy of, 690, 
691. 

Greece, peculiar charm of its sceneir, 
876, 506 ; heightened by its deeply 
indented shore line, 877, 506. 

Greeks, infrequency of a poetic treat- 
ment of nature in their writings, 373, 
874; mythical treatment of the 
vegetable world, 377; decay of the 
true Hellenic poetiy in the time of 



Alexander, 378; deep feeling for 
nature in the Greek anthology, 379 ; 
Greek prose writers, 380, 881; 
Greek fathers, descriptions of Na^ 
tnre in their writings, 393 — 396; 
landscape painting, 440— -444; Greek 
language, its magical power over 
all kindred and foreign nations, 471 ; ' 
their voyages of discovery, 481; 
intercourse with Egypt, 489, 490, 
506; mental characteristics of the 
Greek races, 506; their early maritime 
expeditions, 481, 606, 507; elucida- 
tion of the myths of die Argonaulic 
expedition, Prometheus, lo, and 
others, 608—511; colonies, 612 — 
515; mental and artistical cultiva- 
tion, 513, 514; important results of 
the campaigns of Alexander, 617 — 
635, 560; celebrated scientific wri» 
ters, 550, 651 ; revival of the stody 
of Greek literature in the middle 
ages, 622, 623. 

Gregory of Nazianzum, letter of Basil 
the Great to, 393, 394; his beauti- 
Ail poem ' On the nature of Man,' 
896. 

Gregory of Nyssa, plaintive expressions 
regardii<K nature in his writings, 
395. 

Greenland, first colonisation ol| 608, 
604^-6('<<. 

Grimm, AV'ilhelm, on the Minne- 
singers, 399, 400. 

Gudrun, old German epos, 399. 

Guerike, Otto von, discoverer of the 
air-pump, 727. 

Guillen, Felipl, constructed the first 
variai'^n-compass, 668, 672. 

Gunpowarr, its invention discussed 
590, 591. 

Hafiz, Persian poet, 410. 

Haller, his local descriptions, 434. 

Halley, Edmund, theory of four mag^ 
netic poles, 719; on the northerr 
lights, 719; atmospheric currents, 
724. 

Hamamat, sculptural inscriptions of; 
488. 

Happy Ishinds, of the ancients, 496. 

Haroun Al-Raschid, curious clock, pre- 
sented by, to the Emperor Frederick 
II., 591, 592. 

Harriott, Thomas, obtervations by, c^ 
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the «ate11ite8 of Jupiter, 70S ; on the 
solar spots, 707. 

Heat, gradual investigationa of its 
phenomoDa, 721 — 726. 

Hebrews, profound feeliog for nature 
in their most ancient poetry, 373, 411 
—415 ; its special attraction for the 
natioBS of the West, 412 ; its charac- 
teristics, 412 ; Its bold and faithful 
descriptions, 412 — 413. 

Hedsch&z, Arabian tribe of, 572, 577. 

Heeren, on the circumnavigation of 
libja, 488; on Madeira, 497; on 
Ophir, 500; writings of Ctesias, 
521 ; extent of the Roman empire, 
548. 

Hellenic. See Greece, Greeks. 

Helmont, Johann Baptiste von, one of 
the founders (^ pneumatic chemistry, 
728. 729. 

Heraclid8a,.their return into Peloponne. 
sus, 512. 

Herculanenm, Pompdi, and Stabise, 
landscape paintings discovered a^ 
442, 448. 

Hernandez, physician to Philip II., 
652. 

Herodotus, account of ancient paint- 
ings, 441 : delight taken by Xerxes 
in the great plane-tree ofLydia, 461; 
his notices of the memorial pillars of 
the victories of Ramses Miamen, 
486—489; notices on the circnm- 
navigation of Lydia, 489; of the 
expeditious and conquests of Ramses 
Miamen, 486—488; regarded Scy- 
thian Asia as a portion of Europe, 
505; myth of Aristeas, 507; accu- 
rate knowledge of the configuration 
of the Ccipian Sea, 509, 560; his 
description of the Indian races, 630 ; 
canal completed by Darius Hys- 
taspes, 689. ^^ 

Herschel, Sir William, his discovery 
of the two innermost satellites of 
Satom, 712. 

Hesiodfhis 'Works and Days,* 374; 
doctrine of four ages of the world, 
521. 

Hicetas of Syracuse, his knowledge of 
the earth's rotation on ^ts axis, 469. 

Himerius, the Sophist, Eclogues of, 
379. 

Hippalus, 539. 

Hipparohus, his isthmu^hypothesis, 



489, 648, 644; the originator of 
astronomical tables, and the disco- 
verer of the preoession of the eqai. 
noxes, 545, 566. 
Hiram, ruler of Tyre, 499, 500. 
Hift, on the origin of the French style 

of gardening, 890. 
Historical events which have extended 
the horizon of the physical contem- 
plation of the universe, 470. 
Hiuen-tfasang, early Chhiese traveiller, 

512, 625. 
Hiungnu (a Tuiidsh race), migrolaons 

of, 564, 571. 
Hobbima, landscapes oC, 447. 
Hoces, Franciaoe doydiscoveiy of Cape 

Horn, 642. 
Hofimeister, Dr., girth of the tmak of 

the Cedrus deodvara. 684. 
Hogeda, Alonso de, 614, 660, 677, 679. 
Homer and the Homeric songs, their 
beautiful and sublime descriptions 
of nature, S75, 376, 899-^^00. 
Hooke, Robert, 691, 715 ; correct views 
on the rotation of the earth, 723 — 
724; observed the existence of nU 
trous particles in the air, 730. 
Humboldt, Alexander von, works bj, 
quoted in various notes : — 
Ansichten der Natnr, 464. 
Asie Centrale, 482, 601, 606, 608 
—611,517,622—628, 626.534, 
537, 644, 566, 659, 678, 664— 
586, 604, 626, 660. 
De distributione Geogriq^ica 

Plantarum, 623, 524. 
Essai Geognoatique, sur le Giae. 

ment des Roches, 732. 

— — Politique, sur la Nonvelle 

Espagne, 624, 648—649, 658. 

Examen Critique de I'Histoire de 

la Geographie, 460, 480, 483, 

489, 4»7, 499, 601, 516, 528, 

531, 644, 566, 560, 662, 585, 

590, 597, 601, 608—612, 619, 

621, 627, 681, 687, 639, 640 

—647, 653,655, 659, 660—663, 

665—668, 672, 677, 678, 680. 

Becueil d'Observatiooa Aatnmo- 

miqnes, 650. 
Relation Historique du Voyage 
aux Regions 6quinoxiales, 871, 
480, 493, 498, 52-1, 609, 640, 
668, 718, 728. 
Yues des CordiUitea 136. 
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Haml)oldt, Wilhelm ron, comparison 
of the works of Lucretius, with an 
Indian epic, 883; the nky in the 
landscape compared ia its effect to 
the charm of the chorus in the Greek 
tragedy, 459; irresistible chiirm of 
mathematical studies, 787. 

Hnjgens, first explained the phenom- 
ena of Saturn's ring, 706, 712; on 
the nebuls in the sword of Orion, 
718; his researches on light, 715'— 
717, 

Hygrometers, invention of, 725. 

Hjksos, the, their Semitic origin and 
migration, 576, 577. 

Hyperboreans, the, meteorolo^cal 
myth of, 510, 511. 

Tbn-Baithar, Arabian botanist, 587. 

Iceland, its discovery and colonization 
by the Northmen, 603, 604; its early 
free constitution and literature, 610. 

Ilsehan Holagu, observatory founded 
by, 595. 

Incense of Arabia, researches on the, 
573, 574. 

India, expedition of Alexando: to, and 
its important results on physical and 
geographical science, 517 — 523. 

Indians, profound feeling of nature in 
their most ancient poetiy, 373, 460 ; 
its influence on the imagination of the 
East Arian nation% 397, 402—405 ; 
its characteristics, 406--408; their 
knowledge of landscape pamtiiig, 
442 ; numerical system, 535, 597 — 
598; their chemistry, 590; planetary 
tables, 593, 594; algebra, 596—599. 

Inductive reasoning, 546. 

Infinitesimal Calculus, results of its in- 
vention, 737. 

Ingolf, his colonisation of Iceland, 607, 
611. 

lonians, their mental characteristics, 

506. 
. Irish, conjectures on their early dis- 
covery of America, 607 — 610. 

Isabella, Queen, letters to Columbus, 
651, 671, 672. 

Isaiah, quotation from his prophecies, 
575. 

Islands of tire Blessed, myth of the an- 
cients, 496. 

Italian poetry as descriptive of nature, 
418—420 



Ivory, commerce in, 540, 541, 

Jansen, Zacharias, optical irstrumenti 
invented by, 699 — 701. 

Job, book of, its impressive descriptions 
of the natural scenery of the East, 
414, 41^. 

John of Salisbury, 622. 

JupitOT, controversy on the discovery 
of his satellites, and marked influence 
of the discovery on the extension 
of the Copemican system, 702 — 704. 

Kalidasa, Indian poet, 404— 408; his 
SakunUla, 404, 405, 442; Vikrama 
and Urvasi, 405, 408; The Seasons, 
405,408, 430 ; Messenger of Clouds, 
405, 408. 

Kepler, his eulogium on Copernicus, 
687; ideas on gravitation, 691; 
great discovery of the elliptic mo- 
tion of the planets round the sun, 
695 — 699 ; astronomical writings, 
698, 699 ; on the Papal prohibition 
of the Copemican system, 704 ; his 
great mental and scientific charac- 
teristics, 709, 710; on comets and 
fixed stars, 710—712; BreT^-ster, 
Chasles, and Laplace, on his voitings 
and theories, 710. 

Kien-Long, Chinese Emperor, di»> 
scriptive poem by, 463, 464. 

Kirghis Steppe, its extent and popula- 
tion, 578. 

Klaproth, his researches on the ludo- 
Germanic races, 554; letter to 
Humboldt on the invention of tl^e 
compass, 629. 

Klopstock, 433. 

Lagides, the. See Ptolemies. 

Lambrecht, his ''Song of Alexandet 
403. 

Landscape piunting. See Painting. 

Languages, their value and importance 
in the history of the physical con- 
templation of the tmiverse, 470 — 
473. 

Laplace, on Kepler's theory of tha 
measurement of casks, 710; on the 
zodiacal light, 712. 

Las Casas, Bartholomew de, 637, 638^ ' 
679, 680. 

Lassen, author's correspondence with 
on the ariena of Pliny, 524; on the 
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black Asiatic races, ffSl; on the in- 
cense of Arabia, (174. 

Leibnitz, character of bis Protogcea, 
784, 785. 

Leif, bis diacoverj of America, 608, 
604, 607. 

Lepsios, his chronological data for 
Egypt, 475, 486; on the nionnments 
of the distant expeditions of Ramses 
Miamen, 487; on the Semitic writ* 
ten characters, 491. 

lietronne, on the Greek Sh)diac, 538, 
584 ; on the canal of the Red Sea, 
540; on the epoch of Diophantus, 
551 ; on the earlj discoveries of the 
Irish, 608. 

Xieignitz, Mongolian battle at, 571, 
6^4. 

Liea-tscheu, ancient Chinese writer, 
on the pleasure felt in the possession 
ofgardens, 462, 463. 

Light, gradual discoveiy of its pheno- 
mena, 716 — 717. 

Lippershej, Hans, his claims to the 
discovery of the telescope discussed, 
699—701. 

tJster, early researches by, in palsBon- 
tology, 733. 

livy, writings of, 888. 

Log, use of in navigation, and date of 
its introduction, 631—684. 

Longinus, 531. 

Longas his pastoral romance, * Daphnis 
et Chloe,* 880. 

Lonnrott, Elias, collection of Finnish 
songs, 411. 

Lucan, vivid description of nature in 
his works, 387. 

Lucius the younger, his didactic poem 
ofiEtna,'387. 

Lucretius, his great poem, 'De Na- 
tura,' 882, 883, 425. 

Ludius, ancient Roman painter, 442. 

Luis, Fray de Leon, description of 
night, 429. 

Lully, Raymond, scientific acquire- 
ments of, 629, 630. 

Lusiad, of Camoens, its truth to nature, 
424r-427. 

Macedo, J. J. da Costa de, work on the 
discovery of the Canaries, 407. 

Ifacedonians, influence of their cam- 
paigns under Alexander the Great, 
517, 518, 560. 



Macpherscn's Ossian, 402. 

Madeira, supposed notice of in Plu- 
tarch, 407. 

Madoc, western Toyage of, 608, 609 
610. 

MageUan, navigation and discoveries 
of, in the Pacific, 646, 647. 

Magellanic cbuds, first notices of, 665 
666, 714. 

Magnetism, observations and disco- 
veries in tne middle ages— of Colum. 
bus, 654—657; Cabot, 657, 658; 
Gassendi, 658; Rob^ Norman, 
658,718; modern researcnes, — ^Wil- 
liam Gilbert's, 717, 718; Arago, 
718; Faraday, 718, 719; Edmund 
Halley, 719; Frederick Gauas,720, 
Antarctic expeditions, 719, 720. 

Mahabharata, Indian heroic poem ■ 
404, 406. 407. 511, 521. 

Malus, discovery of polarisation by, 
715, 727. 

Mandeville, John, his travels, 484; 
their characteristics, 625. 

Manetho, Egyptian djrnasty ^. 486. 

Marco Polo, his travels and admirable 
narrative, 624 — 626; early editions 
of, and whether known to Columbus, 
626. 

Marinus Sanuto, writings of 627, 628. 

Marinus of Tyre, his isthmus hypo- 
thesis, 489, 643; myth on the 
Indian Ocean, 561 ; on the breadth 
of the old continent^ 645. 

Marius, Simon, on the invention cf the 
telescope, 700, 701; discovered the 
moons of Jupiter simultaneously with 
Galileo, 702, 703; nebula in An- 
dromeda, 714. 

Martel, Charles, on the results of his 
victory over ihe Moslems at Toura^ 
571. 

Masudi, Arabian historian, account of 
the remains of a ship of the Red Sea, 
489. 

Materia Medica, Hindoo and Arabic 
knowledge of, 581. 

Mathematicians, Grecian, 529, 580, 
548—546; Babylonian, 533; Indian 
535, 596, 597; Arabic, 596; of the 
middle ages, 619, 620, 630, 661, 
modem, 683 — 737. 

Mayow, on the influence of nitrous 
particles in the air, 730. 

Mediterranean, its geograpbical post- 
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tion and oonfiguiaUoa, 480; its 
triple constniction, 481, 482. 

M^pBsthenes, 620; Ids descriptiTe ac- 
curacy, 621; embassies, 636. 

Meleaf^er, of Gadara, his Idyl, 'on 
Spring,' 879. 

Menander, the rhetorician, his severe 
criticism on the poems of Empe- 
docles, 882, 888. 

Messina, Antonio di, transplanted the 
predilection for landscape painting to 
Venice, 446. 

Microscope, its discoTery and scientific 
results, 166, 167, 609, 700. 

Migration, direction of its early im> 
pulses, 654, 671. 

Miletus, 613. 

Milton, character of the descriptions of 
nature in his * Paradise Lost,' 430. 

Minnesingers, lore of nature as ex- 
pressed in their poetry, 898—400. 

Minucius, Felix, early Christian writer 
on nature, 392, 893. 

Missals, landscape illustrations in, 444. 

Mohammed, 676, 679. 

Mohammed Ben-Musa, his compen- 
dium of Algebra, 696. 

Mongolians, battle at Leignitz, 671, 
624; Buddhism, 672. 

Monsoons, known to the companions 
of Alexander, 638. 639. 

Monsoon, Indian, causes of, 486. 

Mosaics, Byzantine, 444. 

Miiller, Johannes. See Regiomontap 
nus. 

Miiller, Otfried, on the characteristics 
of the Isndscape paintings of the an- 
cients, 443; on the myth of the de- 
struction of Lyktonia, 482; on na- 
tional myths blended with history 
and geography, 488; date of the 
Doric immigration into the Pelopon- 
nesus, 486. 
Museum of Alexandria, 642, 643. 

Naddod, his disooyeiy of Iceland, 608 
—604. 

Nature, incitements to the study of, 
370; indncementi, three different 
kinds, 38, 370, 371; i. Poetical de- 
scriptions of nature, 372 — 439; ii. 
Landscape painting, 440 — 467, 469 ; 
iu. Cultivation of tropical plants, 
468—466 ; powerful ^ect in after 
years of striking impressions \a 
TOL, II. 3C 



childhood, 371; an increased impulse 
lent to the study of nature, by the 
discovery of Anierica, 420, 421; 
modem descriptive and landscape 
poetry, 437, 438. 

Nautical astronomy, 630—638, 669— 
680. 

Nearchus, 620, 688. 

Neku, commenced the canal of the 
Red Sea, 689. 

Neophytos, numeral characters of, 698. 

Nestorians, their intercourse with the 
Arabs and Persians, and its results, 
678,679. 

Newton, Sir Isaac, his invention of 
the mirror sextant, 671 ; discovery 
of the law of gravitation, 696, 6(t3, 
714, 786, 736; experiments on the 
velocity of light, 716, 717; early 
electrical experiment, 727. 

Niebelungen, absence of any descrip- 
tion of natural scenery in, 399. 

Nominalists, school of, in Uie Middle 
Ages, 617. 

Nonnus, his Dionysiaca, 378, 379. 

Norman, Robert, his invention of the 
dipping needle, 668, 718. 

Nortii, nations of, their love of nature, 
897. 

Northmen, dates of their discovery and 
colonization of America, Greenland, 
and Iceland, 603—606. 

Numerals, Indian, 636; spread of, 
607—699; early methods of ex- 
pressing the multiplier of the funda- 
mental groum, 697, 698; ' Suanpan,' 
' Method of Eutocius,' * Gobar,' Ara- 
bian 'dust writing,' characters of 
Neophytos, 697 — 699. 

Oceanic discoveries, 601 — 680. 
Omar, Caliph, his religious toleration, 

678. 
Onesicritus, on the Indian fig4ree, 

621; on the Indian races, 630. 
Ophir, eoi\jecture on its locality, 499 — 

601; its exports, 600. 
Optical instruments, dates of their dis 

covery, 699 — 701; optical experi. 

ments of Claudius Ptolemseus. 660— 

661, 661, 662. 
Osiander Andreas, his preface to the 

writings of Copernicus, 686, 687. 
Ossian, and the Celto-Iridi poems, 402 
Ovid, his vivid pictures of nature, 386. 
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Oxjgen and its properties, first notices 
of, 780, 781. 

Pacific, discovery and na'^gation of, 
642 — 660; its results on the exten- 
sion of ootmicaT knowledge, 643, 
644. 

Painting, Landscape, its influence on 
the study of nature, 440—457; 
early paintings of the Greeks, 441, 
442; of the Romans, 441^—444; 
of the Indians, 442; paintings found 
at Herculanenm, Pompeii, StahisB, 
443'; missals and mosaics of By- 
zantine art, 444; Flemish school 
of the Van Eycks, 445; Venetian 
•ud Bologneee schools, 446, 447; 
Claude and the Landscape painters. 
447, 448; early paintings of tropical 
sceneiy, 440--451; adrant^es of- 
fered to the artist hy the landscapes 
and vegetation of the tropica, 451 — 
458; panoramas, dioramas, and neo- 
ramas, their scenic effect, 456, 457. 
alsBontological scienee, dawn of, 781 
—734. 

Panoramas, more prodnctare of effect 
than scenic decorations, 457; sug- 
gestions Ibr their increase, 457. 

Pantschah, Chinese expedition under, 
to the shores of the Caiqpian, 553. 

Parks of the Persian kings, 461, 462. 

Pastoral romances, their defects, 423. 

Pendulum, earliest use as a time mea- 
surer, 591 ; modem, 735. 

Peraa, extension of its rule, 505, 506. 

Persians, their poetry in relation to 
nature, 397, 398, 402, 403, 406— 
410,460 — 462; its characteristics, 
409; the four paradises celebrated 
by the Persian Poets, 409; parks of 
the Persian kings, 460. 

Petrarch, his sonnet ' on the death of 
Laura,' 419; revival of the study of 
classical literature, 622, 623. 

Phoenicians, their position among the 
non-Hellenic civilized nations, on 
the shores of the Mediterranean, 
their colonics, commerce, and navi- 
gation, 480- -i502; use of weights 
and measures, and metallic coinage, 
490; of alphabetical writing, 490, 
491 ; extent of their navigation and 
caravan trade, 492,493,499; amber 
trade, 493—495. 



Pharmacy, chemical, first created bj 
the Arabs, 581. 

Philostratus, his mention of anden 
paintings, 441. 

Pigafetta, Antonio, nautical works of 
631—634, 664, 665, 668, 671. 

Pindar, his descriptions of nature 
876. 

Pintnricchio, landscapes of, 445, 446. 

Pinzon, Martin Alonzo, his cUsputas 
with Columbus, 638, 638, 639. 

Plato, character of his descriptions <tf 
nature, 381 — 884; on landscape 
painting, 441; limits of the Medi- 
terranean, 480; value of his doc- 
trines in the dark ages, 64Siy 543; 
misconceived dogmas, 615, 616; his 
ideas on attraction, 690, 691; on 
the structure of tiie nnivene, 695. 

Playfiur, 431. 

Pliny, the elder, his great work on 
Nature, 389; its arrangement and 
style, 563—566; on the locality of 
the amber islands, 498; his descrip- 
tion of the ariena (banana) of India 
524; on the benefits of civilizi^km, 
552, 558. 

Pliny, the younger, descriptions of na- 
ture in his letters, 385, 890, 391 ; 
on the 'History of Nature,* by hia 
nude, 565. 

Plutarch, notice of two Atlantic islands, 
in his works, suj^KHwd to be Porto 
Santo and Madeira, 497; on the 
marks on the moon's disc, 561; 
work on 'The Opinions of Philo- 
sophers,' 692. 

Poetry, modem, descriptive, and land- 
scape, its defects, 487 — 439. 

Polarisation of light, discovery oi^ 715. 

Polybins, on the number of peninaolaa 
in the Mediterranean, 482; 'on Al^ 
rican and Indian elephants, 540, 
541. 

Polygnotus, paintings of, 441. 

Porsena, Lars, tradition on his tomb 
503 

Porto Santo, 497, 498. See Plataich. 

Portuguese heroic ages, impulaea of 
421; faithful individuality of na- 
ture in their great epic poet, Ca.- 
moens, 424, 427. 

Posidonius, his comparison of tho tides 
with the moon's supposed infilaenoe, 
517. 
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Post, f nns, bis paintingi of South 
American landarapM, 449, 450. 

Pooasiii, Gaspard and Nicholas, their 
landscapes, 447, 454. 

Printing, inTeotion of, 623. 

Prometheas, myth of, 508. 

Psalms, the, their sublime poetic feel- 
ing for nature, 411, 418, 414. 

Ptolemans, Claudius, on the locality 
of Sappbara, 409, 500; influence of 
his Uniyersal Geography, its merits 
and defects, 558—560; researches 
on optical refraction, 550, 551, 561, 
502; geographical and mathematical 
knowledge, 650, 551, 666; on the 
configuration of the Caspian, 560, 
561. 

Ptolemies, the, important result of their 
rule in Egypt, 536-^46; their in- 
tercourse wim distant countries, 588 
— 540; scientific expeditions, 540, 
641; peculiar character of the Pto- 
lemaic period, 541; accessions to 
general knowledge, 543; to astrono- 
mical knowledge, 544 — 546; ma- 
thematical iuTestigations, 546. 

Ptolemy, Philadelphus, his restoration 
of the canal <^ Darius Hystaspes, 
539; scientific researches, 540, 541. 

Punic, see Carthage, Phoenicians; 
Punic work on agriculture, 653. 

Pythagoreans, their views on the struc- 
ture of the uniTerse, 469; on the 
motion of the planets, 695 — 697. 

Quatrem^, Etienne, on the circum- 
naTigation of Libya, 489; on the 
locality of Ophir, 500. 

Quinsay, Chinese city, as described by 
Rubruquis, 624; erroneous views of 
Columbus on its geographical lo- 
cality, 644, 645. 

llachias, his embassy from C^lon to 

Rome, 554. 
llafii. Christian, American antiquities 

of, 603, 606, 607. 
liamayana, Indian heroic poem, 404, 

406, 407. 
Ramses Miamen, King of Egypt, his 

expeditions, victories, and acliieve- 

ments,486,487,.589. 
Razes, Arabian Chemist, 589. 
Realists, school of, in the middle ages, 

617. 
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Red Sea, canal of, early attempts at its 
construction, 539. 

Regiomontanus (Johann. Miiller), 630, 
644, 685 ; on the anatomical dissec- 
tions of Aristotie, 529; on the drawings 
of petrifi&ctions by Scilla, 733 ; roe> 
teoroecope of, 631; astronomical 
ephemerides, 671. 

Reisch, (Gregory, Margarita Fhiloso- 
phica,621,676,677. 

Remnsat, Abel, researches on the 
Indo-Germanic races, 554. 

Renaud, his researches on (he inter- 
course of the Arabs and Persians 
with India, 583, 584. 

Reubens, truth and vividness of his 
landscapes, 448. 

Rey, Jean, one of the founders of 
pneumatic chemistry, 728; experi. 
ments by, 729 

Rhakotis, library of, 542. 

Ritter, Carl, his monograph on incense, 
574. 

Romans, the, rarity of their poetic de- 
scriptions of nature, 382; their 
landscape paintings, 442—444; in- 
fluence of theur universal domiuion, 
547 — 568; extent of their empire 
and its diversity, 548, 549; their 
expeditions and statistical labours, 
549; (on the superior scientific 
knowledge of the Hellenic races, 
550, 551 ;) causes of the rise and fall 
of tiieir universal sway, 551, 552; 
embassy to China, 554, 666; use of 
way measurers in their navigation, 
631, 632. 

Romer, Olans, discovery of the mea- 
surable velocity of light, 716. 

Rosen, Friedrich, translated the Algebra 
of Mohammed Ben-Musa, 596. 

Ross, Sir James Clark, Antarctic ex- 
pedition of, 720. 

Rms, Ludwig, on the early intercourse 
between Greece and Egypt, 490. 

Rousseau, Jean Jacques, 431, 432. 

Riickert, Ins translations from Eastern 
literature, 408, 416. 

Rufus, of Ephesns, early anatomist, 
563. 

Rnisbrock (Rubruquis), travels of, and 
results of his narrative, 624, 625. 
640. 

Rumohr, Baron von, description of an 
early I^$aJter, 444 ; on conical forms 

2 
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of moontetiis in eailj Italian land- 
scapes, 446, 440. 

Ratb, book of» its naive simplicity, 
415. 

Bnfsdael, his landscapes, 447, 454. 



Sadi, Persian Poet, 410. 
Ste. Croix, 619. 

St. Pieire, Bemardin de, 400, 481, 
432; inimitable truth to natuie of 
his writings, 488. 
Sanctorios, 691. 

Sanscrit language, its intenmxtmre 
with the Greek, 472. 

Santa Cruz, Alonzo de, his general 
variation chart, 068; proposals for 
determining longitudes, 672. 

Saturn, gradual discovery of its ring, 
706, 706; Kepler's conjectures, 711; 
discovery of its satellites, 712. 

Scheiner, Christopher, his observatioos 
on (he solar spots, 706 — 708. 

Schiller, on the rarity of descriptions of 
natuie in the poetry of Greece, 372, 
373. 

Schiltberger, Hans, of Munich, early 
traveller, 434. 

Schlegel, August Wilhehn too, 610, 
527. 

Schoner, Johann, of Nuremberg, ca- 
lumnies on Amerigo Vespucci, 676, 
680; superintended the publication 
of the writings of Columbus, 686, 
687. 

Scilla, dravnngs by, of the petri&otions 
of Calabria and Malta, 738. 

Scotus, Nicolaus, 602. 

Scylax, of Earyanda, explored the 
course of the Indus, 606. 

Scythians, the, investigations on their 
relatioDship to the Goths, 610. 

S^dillot, M., on the astronomical in- 
struments of the Arabians, 686, 694 
—696, 630. 

See-ma-knang (early Chinese states- 
man), his poem of 'the Garden,' 464. 

Seleucidee, 636. 

Seleucus of Babylon, his correct know- 
ledge of the earth's structure, 469, 
691; of astronomy, 644, 646. 

Seleucus NicatoT, 636, 637. 

Seneca, Etruscan Augur-theory, 603, 
narrow confines of the earth, 616. 

Sivigne, Madame de, letters of, 482. 



Sextus Empirieus, 660 

Shakspeare, powerful desoripCioiw of 
natural scenery in his writmgs, 480. 

Sidonians, their commerce, knowledge 
of astronomy, arithmetic, and navi- 
gation, 492. See Phosnicians. 

SiUns, Italicus, scenery of the Alp9 
and Italy, 391. 

Simplidus, on the date of Babylonian 
astronomical notices, 476. 

Sismondi, on Camoens, 426; Ercilla, 
428. 

Solis, Juan Dias de, diacoveiy of the 
Rio de la Plata, 646. 

Solomon, route of his maritime expe- 
ditions, 499, 600. 

Sophocles, beautiful descriptions of 
nature, in his 'CEdipus Colonos,' 
377, 462. 

Sousa, Martin Alfonso de, botanic 
garden at Bombay, 668. 

Southern Cross, constellatkm of, early 
notices, 666—669. 

Spanish writers of the 16th century, 
characteristics of, 684—640. 

Staunton, Sir George, description of 
the imperial garden of Zhehol, 463. 

Steno, on the substances contained in 
rocks, 732. 

Strabo, on the Mediterranean coast 
line, 481, 482; on Ramses the 
Great, 488; on the circumnavigation 
of Libya, 489; on the Sidonians, 
492; on the Tyrian cities of the 
North-west Coast of Africa, 406; 
I%oenician commercial settlements in 
the Persian Gulf, 499; on the Tur- 
dull and Turdetani, 604, 606 ; con- 
jecture of undiscovered lands in the 
Northern hemisphere, 616; on the 
passage of Alexander's army across 
the mountainous district of the Pa- 
ropanisadcB, 622; his great work on 
Geography, 666 — 668; supposed 
existence of anoth^ continent be- 
tween the west of Europe and Asia, 
656, 657, 645. 

Sturm, Johann Christian, disooverer of 
the differential thermometer, 724. 

Suanpan, Mogul reckoning machine, 
697. 

Syracuse, 618 



Tacitus descriptions of nature in his 
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writmgs, 888; acquaintance with the 
gleasom of the shores of the Baltic, 
494; discrimination of human races, 
068, 

Tasso, his ' Jerusalem Liberated,' 434 ; 
stanza on the discerery of America, 
613. 

Teneriffe, volcano of, 498. 

Telescope, results of its invention, 681 
—683, 739, 740; date of its accidental 
discovery discussed, 699 — ^701. 

Theocritus, his idyls, 378. 

Theophrastes, 650, 563. 

Thermometers, invention of, 721 — 723. 

Thomson, his * Seasons/ 430. 

Tibullus, his ' Lustration of the Fields.' 
386, 387. 

Tieck, Ludwig, quotation from, on 
Calderon, 429; on Shakspeare, 430. 

Timochares, early Alexandrian astro- 
nomer, 544, 545. 

Tin, early commerce for, 492, 493. 

Titian, landscapes in his pictures, 446. 

Toledo, astronomical congress of, 595. 

TorriceUi, his invention of the baro- 
meter, 722. 

Toscanelli, letters of, 621, 626; sea- 
chart, 637, 638; scientific acQuire- 
ments, 644. 

Travels and traveUers of the middle 
ages, 434, 435, 624—628, 634, 635; 
character of their narratives com- 
pared with those of modem times, 
435, 436. 

Tropics, luxuriant beauty of the land- 
scapes, 455; cultivation of exotic 
plants, 45^—465 ; paintings of tropi- 
cal scenery, 449—451; why more 
accurate and beautiful paintings 
may be anticipated, 458; associations 
connected with descriptions of tropi- 
cal scenery, 458. 

Troy, data of its destruction, 476. 

Tscheu-kung, early measurement of the 
length of the solstitial shadow, 475. 

Tsing-wang (Chinese Emperor), use of 
the compass and 'magnetic cars.' 
559, 628. 

Tuscaroras, on the language and des- 
cent of, 609. 

Tycho Brahe, 469, 694, 697; his as- 
tronomical discovery of tiie * varia- 
tion,' 594. 

Tyre, Tyrians. See PhoBnicians. 



Ukert, on the amber trade of the an. 
cients, 493. 

Ulugh Beig, observatory and gymna- 
sium founded by, 595. 



Vedas, Indian hymns, in praise of na- 
ture, 404. 

Vegetation of tiie cold and tropical 
zones, 455, 456. 

Venus, discovery of its crescent shape. 
708, 709. *^ 

Vespucci, Amerigo, 613, 660, 664, 667, 
671, 672; peculiar charm lent to 
his delineations of nature, 420 ; ex- 
amination of the accidental causes 
which led to the naming of the New 
World, 676—681. 

Vidal, Capt., height of the Peak of 
Teneriffe, 498. 

Vincentius of Beauvais, 602, 615 ; his 
* Mirror of Nature,' 620, 629. 

Vinci, Leonardo da, landscape in his 
picture of Mona Lisa, 446 ; attain- 
ments in phyucal science, 661 ; on 
the ash-coloured light of ihe moon, 
702; geognostic coiyectures, 732. 

Vinland, early American settiement of 
the Northmen, 603—605, 612. 

Virgil, beauty of his descriptions of 
nature, 385. 

Vitruyius, 443, 456, 457, 632. 

Voltaic pile, its discovery compared 
with that of the telescope, 741. 

Voltaire, on the 'Araucana,' of Er- 
ciUa, 427, 428. 

Vossius, Isaac, researches on lieht, 
716,717. * 



Waagen, Professor, notes on early 

paintings, 444, 446. 
Warahamihara, Indian mathematician, 

665. 
WelUted, first reported the existence 

of three mountain chains in Arabia 

576. 
Weilaufl; on the amber trade. 493. 

494. 



Xenophanes, his geognostic conjeo* 
tures, 657 
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Temen, its natural producta, 678 — 

676. 
Yoang, Bobert, his discoreory of the 

interference of light, 716^ 727. 



Zeni, the Fratalli, travels of, Oil. 
Zodiacal light, its dxBGoveiy and aciea 

tific results, 712, 718. 
Znniga, Joana de, wile of Cort^ 

647,64a. 
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